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EXECUTIVE SUMMARY 

This Technical Memorandum has been prepared to summarize the investigation activities 
and results of the Lower Aquifer Investigation conducted at the American Chemical Service, 
Inc. NPL site in Griffith, Indiana during January, February, and March, 1996. The primary 
objectives of the investigation were to characterize the hydrogeology of the lower aquifer, 
defme the site stratigraphy, determine the horizontal and vertical gradients, identify dense, 
non-aqueous phase liquids (DNAPLs) if present in the lower aquifer, and to detennine the 
horizontal and vertical extent of lower aquifer contamination. Documentation of private 
wells within the vicinity of the ACS facility (e.g. 2-mile raditis) was an objective added 
during the investigation. Results from the Lower Aquifer Investigation augment lower 
aquifer data presented in the June 1991 Remedial Investigation (RI) report. 

Investigation activities were conducted in accordance with the Lower Aquifer Investigation 
SOW and SOPs, approved with modifications by the U.S. EPA on January 25, 1996. 
Continuous core sampling and vertical profiling across the lower aquifer were conducted at 
four locations using rotosonic drilling methods. Vertical profile samples were collected at 
ten-foot intervals from the top to the bottom of the lower aquifer and analyzed for target 
VOCs with an on-site field gas chromatograph (GC). Following completion of coring and 
vertical profiling, nine monitoring wells and three piezometeiS were installed in the lower 
aquifer at six locations. The wells were subsequently developed and sampled for VOCs, 
semi-volatUe compounds, PCBs, and inorganic parameteiS (total and dissolved). 
Continuous and .. snapshot'' water levels were measured in lower aquifer wells and 
piezometers. 

Other investigation activities completed for the Lower Aquifer Investigation included 
evaluation and sampling of ACS production wells and identification of private wells located 
in the vicinity of the upper aquifer groundwater contamination detected during the Upper 
Aquifer Investigation. 

The results of the Lower Aquifer Investigation indicate that the stratigraphy of 
unconsolidated deposits at the ACS site consists of an upper and lower sand aquifer 
separated by a clay confining layer. The thickness of the upper clay confining layer varies 
from 4 feet to the north to 35 feet to the south. Underlying the upper confining layer, the 
lower aquifer consists of well sorted gray to brown fine sand which varies in thickness 
between 40 to 68 feet Below the lower aquifer is the lower clay confming layer. It is about 
12 to 20 feet thick and overlies dark gray shale bedrock. 

Water levels measured on March 15, 1996 at the lower aquifer wells and piezometeiS 
indicate that the vertical gradients are relatively low and variable. Values ranged from 
0.0007 upward at one location, to 0.005 downward at another location. At the five 
locations where gradients were calculated, the overall gradient from the top to bottom of 
the lower aquifer was downward at three locations, upward at one location, and there was 
no overall vertical gradient at the fifth location. The horizontal gradient in the lower aquifer 
measured on March 15, 1996 was northward with a value of 0.00047. The direction of the 
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gradient was consistent with previous measurements and the value of 0.00047 was 
consistent with the findings from the October 30, 1995 measurements. 

The bottom of the zone of contamination in the lower aquifer in the vicinity of existing 
monitoring well MW9 was successfully confinned by the placement of MW29 during this 
investigation. Therefore no further investigation or monitoring well insfJtllations are 
recommended at this location. However these points will be included in the monitoring 
program. 

Although potential VOC contaminants were indicated by the field OC analysis of two 
samples from vertical profile VP3 (the well nest containing MW8, MW31, and MW32), 
subsequent sampling of MW31 and MW32 did not confirm the detections. Total VOC 
concentrations of approximately 14 ugiL were found in lower aquifer water samples 
collected from two ACS production wells (IWl and IW4). 

Several of the lower aquifer monitoring well samples contained phthalates at concentrations 
between the detection level and 100 ugll. A common source for low levels of phthalates is 
laboratory contamination. Howeve~. since phthalates are included in the list of compounds 
with remediation levels in the Site ROD, the occurrences will be further evaluated during the 
monitoring program. Except for the phthalate anomaly, there were no exceedances of 
remediation levels in samples collected at the downgradient site boundary (north side of the 
site) in the lower aquifer. PID readings during the field investigation indicated the potential 
for contamination in the upper few feet of the lower aquifer at monitoring well location 
MWIO. However, no monitoring well was installed at this location, since monitoring well 
MWlO was already screened 10 to 15 feet below the clay confining layer that marks the top 
of the lower aquifer. -A new monitoring well with a ten-foot screen will be installed, 
extending from just below the confining clay from elevation 613 feet above mean sea Jevel 
to 603 feet above mean sea level. This new well will replace existing monitoring well 
MW 10 in the ongoing monitoring plan. 

A zone of upper aquifer contamination was better delineated during the Upper Aquifer 
Investigation. Chloroethane and benzene were detected at levels below remediation levels 
and MCLs at private well PW02, which appears to be drilled through the zone of upper 
aquifer contamination. An additional lower aquifer well will be instalJed downgradient of 
the PW02 location to evaluate the lower aquifer in this area. The monitoring wells are 
scheduled for installation in mid-October 1996. It bas been assumed that these two new 
wells will be included in the sampling planned for the end of October 1996 

The nature of the contamination in the lower aquifer at the Site has been defined to date by 
the compounds detected at monitoring well MW9, the trace levels of PCB and xylenes in 
the samples from ACS production wells IWI and IW4, and from the oily sheen observed in 
the water in production well IW6. Production wells IW5 and IW6 may provide a route for 
contaminants to move from the upper aquifer to the lower aquifer. Given the high levels of 
contamination inside the ACS Site and the strong downward gradients from the upper to 
lower aquifers, decisions regarding the placement of additional lower aquifer wells within 
the Site boundaries will be deferred until after the upper aquifer groundwater treatment 



system is operational. At that time, the highly contaminated areas may be dewatered and 
the strong downward gradient will be eliminated. 

The two abandoned and the four currently used ACS production wells will be further 
investigated by sounding and geophysical logging. They will be sampled for TCUfAL 
parameters and then pennanently abandoned by sealing with grout A sample of the material 
with the oily sheen in well IW6 will be collected and analyzed for TCL parameters. A plan 
for the ongoing monitoring of the lower aquifer is presented as part of this document. 
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INTRODUCTION 

This Technical Memorandum summarizes the invesdgation activities and results of the 
Lower Aquifer Investigation conducted at the American 01emica1 Service, Inc. NPL site in 
Griffith, Indiana during January, February, and Mareh 1996. The investigation was 
conducted in accordance with the Lower Aquifer Investigation SOW and SOPs, approved 
with modifications, by the U.S. EPA on January 25, 1996. Results from the Lower Aquifer 
Investigation augment the lower aquifer data presented in the June 1991 Remedial 
Investigation Report (RI). 

1.1 OBJECTIVES 

The objectives of the Lower Aquifer Investigation were to: 

1. Determine the stratigraphy of the lower aquifer. 

2. Detennine the horizontal and vertical extent of lower aquifer groundwater 
contamination. 

3. Determine if contaminants have reached the downgradient point of compliance 
from the Site and if so, determine their vertical concentration profile in the lower 
aquifer. 

4. Determine the horizontal and vertical gradients in tbe lower aquifer. 

5. Determine if dense, non-aqueous phase liquids (DNAPLs) are present in the lower 
aquifer. 

6. Identify the residential drinking water wells within a two-mile radius of the site. 

Teclmieal Memonqdum Septgnber 1996 
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1.2 SCOPE OF WORK 

The following activities were completed to meet the objectives of the Lower Aquifer 
Investigation: 

• Continuous core samples of the lower aquifer matrix material were collected to the 
base of the lower aquifer at four locations using a rotosonic drilling method. 

• Vertical profiling was conducted across the lower aquifer at four locations. 
Groundwater samples were collected at ten-foot intervals from the top to the 
bottom of the lower aquifer and analyzed for target VOCs with the on-site field 
gas chromatograph {GC). 

• Eight monitoring wells and three piezometers were installed in the lower aquifer at 
six locations. 

• Water levels were measured in lower aquifer wells and piezometers. 

• The four current ACS production wells were sampled for VOCs. 

• Chemical time-series samples were collected at ACS production well IW l and 
analyzed with the field GC. 

• The two abandoned ACS production wells were inspected. 

• Water levels were measured and recorded in two monitoring wells and one 
piezometer continuously for approximately 30 days. 

• Private wells located within a two-mile radius of the ACS facility were reviewed to 
identify potential private drinking water sources . 

Technical Memoranclum September 1996 ACS NPL Site RDIRA/ Pre-Design 
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Field Activities 

2.1 DRILLING 

2.1.1 Setting Casing 
Surface casing was initially installed at all boring locations to prevent potential downward 
migration of upper aquifer contaminants to the confined lower aquifer. 1be eight-inch 
diameter casings were set. using a hollow stem auger driDiDg q. The casings were set a 
minimum of 12 inches into the clay confining layer found between the upper and lower 
alluvial aquifers. The casings were sealed in place with cement bentonite grout 

2.1.2 Continuous Coring 
Borings i~to the lower aquifer were conducted at six well locations surrounding the ACS 
facility: MW9, MW10, MW8, MW7. MW28, and M4 (Figure 1). At the first boring at each 
of the six locations, continuous core samples were collected with rotosonic drilling methods, 
starting at the base of the surface casing and continuing to the base of the lower aquifer. 
Cores were collected in ten foot lengths, extruded into core sleeves and stored in boxes 
staged on site. The cores were evaluated, logged, photographed, and screened for the 
presence of VOCs in the aquifer matrix using the PID headspace method. Table 1 idencifres 
the number and location of continuous cores collected during the Lower Aquifer 
Investigation. 

Drilling was conducted in accordance with t]Je approved Sonic Drilling Sampling Protocol 
SOP for the Lower Aquifer Investigation (revision: January 25, 1996) with the following 
exception: 

• Borings were extended to bedrock at the PZ43 (MW17) and MWlO (VP02) 
locations to detennine the thickness of the lower clay and characterize the 
bedrock. 

Boring logs for lower aquifer wells and piezome1erS are included in Appendix A. 

Tccbnical Memgggdum WsnJiw 1996 
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2.1.3 Vertical Proflling 
The objective of detennining the presence of DNAPLs and screening for the vertical and 
horizontal extent of VOCs in the lower aquifer was accomplished by vertical profiling at 
four downgradient locations. Vertical proflle samples, labeled with a VP designation, were 
collected at MW9 (VPl), MWlO (VP2), MW8 (VP3) and M4 (VP4) (fable l). 
Continuous cores of aquifer material were brought to the surface during the drilling and 
each core was examined inch by inch, for any sign of NAPLs and to document the geologic 
material and strata. The locations of the vertical profile samples are shown on Figure 1. 

Mter each ten-foot core run was extracted from the borehole, a power punch was inserted 
into the zone that was just cored. The water-tight power punch casing was subsequently 
retracted to expose a four-foot long, 1.75-inch diameter screen. Groundwater was then 
purged and sampled using a Grundfos submersible pump, which was set two feet above the 
fllter pack applied to the power punch well screen, The flow rate during purging was 
approximately 300 milliliters/minute and it was decreased to 200 milliliters/minute during 
sample collection. The amount of groundwater purged and flow rate used to purge is 
presented in Appendix B. While water is used in the rotosonic drilling method, there were 
no significant losses of drilling water, because the drilling was conducted in a saturated sand 
formation. 

Vertical profiling was conducted in accordance with the approved Sonic Drilling Sampling 
Protocol SOP for the Lower Aquif~r Investigation (revision: January 25, 1996) with the 
following exceptions: 

• Fine sandy soils were encountered during the vertical proflling activities. These 
sands often caused the screen of the power punch to become clogged. To address 
this difficulty, with concurrence from the U.S. EPA, fllter pack sand was placed 
inside the power punch screen prior to installation to prevent sand from flowing 
into the power punch. 

• The power punch was typically installed near the top of the cored interval rather 
than the center (i.e., if the ~ore run was 25 to 35 feet. the power punch was 
installed from 25 to 29 feet). The modification was necessary because of the 
drilling platfonn heights and lengths of drill strings. 

Vertical profiling purging and sampling information is presented in Appendix B. 

2.1.4 Field GC 
Groundwater samples from the vertical profiling were screened for target VOCs using a 
field GC. The target VOC list included the following compounds: acetone, 
1, l-dichloroethene ( l, 1-DCE), cis- and trans-1 ,2-dichloroethene, methyl ethyl ketone, 
1,2-dichloroethane (1,2-DCA), 1,1,1-trichloroethane (1,1,1-TCA), benzene, carbon 
tetrachloride, trichloroethene (TCE), methyl isobutyl ketone (MIBK), 1,1,2-trichloroethane, 
toluene, tetrachloroethene (PCE), chlorobenzene, ethylbenzene, m+p xylene, styrene and 
o-xylene. 
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All field GC analyses were pelformed ·in accordance with the approved SOP for the Lower 
Aquifer Investigation (Field GC- Purgeable Volatiles Analysis Protocol, revision: January 
25, 1996). 

2.2 WELLS AND PIEZOMETERS 

2.2.1 IDstallatfon 
Following completion of continuous coring at vertical profile locations, a monitoring well or 
piezometer was installed at the base of the aquifer. At each location, a second monitoring 
well or piezometer was then set at the approximate midpoint of the lower aquifer in a 
second borehole, which was not cored. At MW7 and MW28, where vertical profiling was 
not conducted, the fli'St boring was cored to the base of the aquifer and a well or piezometer 
was screened at the base of the lower aquifer. A second boring was then installed at the 
approximate midpoint 9f the lower aquifer. 

With the exception of location M4, where a thicker clay confining layer was encountered, 
each lower aquifer drilling location presently contains three screened devices (monitoring 
wells or piezometers), one near the base of the lower aquifer, one at the approximate 
midpoint of the lower aquifer, and one at the top of the lower aquifer. A summary of 
monitoring well and piezometer installation activities is presented in Table l. Monitoring 
well and piezometer coordinates, ground and top-of -casing elevations, and construction 
details are presented in Table 2. 

Well and piezometer installation was conducted in accordance with the approved Sonic 
Drilling Sampling Protocol SOP for the Lower Aquifer Investigation (revision: January 25, 
1996) with the following exceptions: 

• Because VOCs were detected at the base of the lower aquifer at MW8, with U.S. 
EPA concurrence, the deep PVC piezometer scheduled for instaJJation at the base 
of the lower aquifer was replaced with a two-inch diameter stainless steel 
monitoring well with a ten-foot screen. The planned piezometers were replaced by 
monitoring wells in the lower zone at MW7, MW8, MW9, MWlO and M4 
locations following U.S. EPA approval. 

• Because the lower aquifer was thinner than estimated in the work plan (the bottom 
of the lower aquifer was encountered at an elevation of approximately 540 feet 
above mean sea level (amsl) rather than 510 feet amsl estimated in the Woli: Plan), 
wells or piezometers installed in the middle zone were not screened at the SSO foot 
amsl elevation. Screen elevations for wells and piezometers are shown on Table 2. 
Vertical placement of the wells or piezometers in the middle zone of the lower 
aquifer was based on placement criteria stated in the Lower Aquifer Invesdgation 
SOW. This criteria indicated that wells or piezometers would be installed either at 
a depth exhibiting the highest concentrations of contamination detected by the 
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vertical profiling, or, if no contamination was found, the well or piezometer would 
be installed at a depth representative of the middle zone of the aquifer. 

• At the M4 location, the upper confming layer was significantly thicker than 
observed elsewhere at the ACS site and the lower aquifer correspondingly thinner. 
The thickness of the lower aquifer at this location was approximately 40 feet 
Because of the reduced thickness of the lower aquifer, only two screened devices 
are presently installed at the M4 location; monitoring well MW35 at the base of 
the lower aquifer, and exis1ing well M4 screened at the top of the aquifer. The 
elevation of the upper zone at exis1ing well M4 is laterally equivalent in elevation 
to the other middle zone wells installed during the lower aquifer investigation. 
Surface casing which was installed at M4 for placement of the middle zone well 
was left intact and sealed at the ground surface. The U.S. EPA oversight 
contractor was infonned of the field judgment call not to install the third 
piezometer vertically between M4 and MW35. It is recognized that a middle zone 
well or piezometer could be installed at this location at a later date, if necessary, 
using the existing surface casing. 

• Item number VI.B.6.c. of Installation of Wells and Piezometers in the SOP 
contains an error. The SOP states that six inches of fine sand should be placed 
above the bentonite seal. Actually, the fine sand is intended to prevent intrusion of 
the bentonite seal into the filter pack. Therefore, the fine sand was placed between 
the filter pack material and the bentonite seal. This field modification was made at 
all wells with the concurrence of the U.S. EPA oversight contractor. 

• 1be protective covers were not set in a bed of sand. 'This was not done because 
the base of the protective covers were placed inside permanent casings installed as 
part of the surface casing installation activities. The permanent casings would not 
allow for drainage of water to occur that may have accumulated inside the 
protective cover. Weep holes were subsequently drilled into the stick-up well 
protectors to allow drainage of water. 

• Brass locks were installed on all new wells and piezometers. Therefore, the locks 
did not require lubrication as stated in the SOP. 

Well construction fonns for lower aquifer wells and piezometers are included in Appendix 
c. 

2.2.2 Development 
Following installation of monitoring wells and piezometers in the lower aquifer, the wells 
and piezometers were surveyed and developed. Development was conducted in accordance 
with the approved March 1996 Well Development SOP for the Lower Aquifer Investigation 
with the following exceptions: 
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• Monitoring wells MW31, MW32, and MW33 were each surged for ten minutes 
using a bailer rather than the 20 to 30 minutes indicated in the SOP. After 
development of all wells except MW31, MW32, and MW33, it was apparent that 
using the submersible pump to surge the wells during development was more 
effective in removing sediment from the filter pack than the baUer. Additionally, 
by using the pump to surge the well, specific zones within the well screen were 
incrementally developed by slowly raising and lowering the pump through the 
screened interval during purging. This field modification was made with the 
concurrence of the U.S. EPA oversight contractor. 

• The submersible pump was not allowed to rest stationary at the well bottom. If 
the pump motor was positioned at the base of the pump (and not the intake), 
resting the pump at the bottom of the well would not let water flow around the 
motor and could potentially cause the pump to overheat Additionally, the use of 
the pump to surge the well did not allow the pump to remain stationary at the 
bottom of the well. 

• The relative recovery of the wells was not measured following development This 
was n~t done because the pump was not equipped with a check valve to prevent 
backflow of water contained in the pump hosing from flowing back into the well. 
Therefore, as soon as the pump was turned off, the water contained within the 
pump hosing would flow back into the well and cause the water level in the well to 
become artificially recharged. Measurement of recharge would then be biased by 
the volume of water contained within the hose. 

Well development forms are included as Appendix D. 

2.3 WATER LEVELS 

2.3.1 ConUnuous Measurements 
To further evaluate the hydraulic characteristics in the lower aquifer, continuous water level 
readings were monitored with transducers and data loggers at MW7, MW9, and P-8 for a 
period of approximately 30 days during the lower aquifer investigation. The continuous 
monitoring was conducted to provide an extended record of variability of water levels in the 
upper and lower aquifers at the site. 

Continuous monitoring activities were performed in accordance with the approved SOP for 
the Lower Aquifer Investigation (Groundwater Level Monitoring using Two-Ouum.el 
Hermit Data Logger, April 1993) contained in the January 25, 1996 Lower Aquifer 
Investigation SOW and SOP. The data loggers were checked and downloaded every five to 
seven days to ensure they were functioning and -recording representative data. 
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2.3.2 Snapshot Gauging Event 
To determine horizontal and vertical gradients in the lower aquifer, water level 
measurements were made at new and existing lower aquifer wells and piezometers on 
March 15, 1996. Lower aquifer wells at the City of Griffith landfill (M1 through M5) were 
not measured because access could not be obtained from the landfill's consultant during the 
time frame requested. 

2.4 ACS PRODUCTION WELLS 

2.4.1 Current Wells 
Four existing and two abandoned production wells were identified at the ACS facility in the 
Lower Aquifer SOP. Wells IWI through IW4 are active wells which are currently used by 
ACS. The wells consist of four inch diameter casing which were formerly operated on a 
daily basis. The four active wells were sampled during the lower aquifer investigation and 
samples were analyzed by the laboratory for TCL VOCs. The four active production wells 
are integrally connected to the water supply system and are sealed at the surface, therefore 
water level information could not be collected. Sampling was conducted in accordance with 
the approved SOP, Active Production Well Evaluation and Sampling, for the Lower Aquifer 
Investigation (revision: January 25, 1996). 

2.4.2 Abandoned Wells 
The abandoned production wells IW5 and IW6 were inspected and field evaluated to 
determine: 

• The surrounding casing and physical condition of the casing 
• The total well depth and the depth to water 
• The presence of any non-aqueous phase liquid in the well 
• The feasibility of reclosing the well 

Evaluation of the abandoned ACS production wells was conducted in accordance with the 
approved SOP, Abandoned Production Well Evaluation for the Lower Aquifer Investigation 
(revision: January 25, 1996). 

2.4.3 Time-Series Sampling 
On February 23, 1996, a series of water samples was collected from production well, IWl, 
during continuous pumping. The objective of the time-series sampling was to document 
variability in the concentrations of VOCs in IWI (see Section 5.2) behaved in response to 
the continuous withdrawal of water from the well. Sampling was conducted in accordance 
with the approved SOP, Active Production Well Evaluation and Sampling for the Lower 
Aquifer Investigation (revision: January 25, 1996). Because the well was operated 
continuously over the eight hour period of sampling, it was assumed that the running water 
was representative of new formation water. Therefore, temperature measurements were not 
collected during sampling. 
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3 

HYDROGEOLOGY OF THE LOWER AQUIFER 

3.1 GEOLOGY 

The geology and stratigraphy of the unconsolidated aquifers and confining layers was 
developed from a detailed inspection of the continuous cores. and grain size tests from 
discrete intervals in each of the six boring locations. Boring logs for exisling well locations 
(MW9, MWlO, MW8, MW7, MW28, and M4) are presented in Appendix AI; boring logs 
generated during the Lower Aquifer Investigation are included in Appendices A2 through 
A 7. Stratigraphic depths, elevations and thickness of geologic units encountered at the site 
are summarized in Table 3. A location map of cross sections throu&b the site is presented in 
Figure 2. Figure 3 shows the western cross section through the monitoring well locations 
PZ43, MW35, MW34, and MW33; Figure 4 presents the central cross section through 
PZ43, MW36, and MW8, and Figure 4A presents a cross section through the western most 
available boring locations. Grain size distribution test results are presented in Table 4 and 
grain size reports are included in Appendix F. 

As shown by the cross sections, the unconsolidated stratigraphy of the ACS site is generally 
unifonn and consists of an upper and lower sand aquifer separated by a clay confining layer. 
Another clay confining layer was identified between the lower aquifer and the bedrock 
(Figures 3, 4, and 4A). Each of these hydrogeologic units is described below. 

3.1.1 Upper Aquifer 
Based on geotecbnical results presented during tbe March 1996 Banier Wall Alignment 
Investigation Report, soils of the upper· aquifer are gencnlly dassified as a fine to coarse 
sand with a trace to some silt and clay. The soils encountered were classified with the 
Unified Soil Clusificalion System (USCS) symbols of SP, SP-SM, and SM. The upper 
aquifer varied in thickness from approximately 27.5 feet at MW28 southeast of the site to 
13.5 feet at MW33 to the northwest. At MW35, the upper aquifer was only 13 feet thick, 
which may be due to excavation activities at tbe Oriffidl landfill. More data on the geology 
of the upper aquifer is presented in the June 1991 Remedial Inves1igatioa (Rl) Report 

3.1.2 Upper Clay CoJdhdng Layer 
From the RI investigation, it was evident that the upper clay confining layer was greater 
than 20 feet thick to the south of the site and that it thinned to less than fiw feet north and 
west of the ACS Site. 
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However, even after making three boreholes to install MW 1 OC during the Rl, uncertainty 
remained regarding the thickness of the confining clay layer in an area 300 feet northwest of 
the ACS facility (Figure 2). Three boreholes were made in March and April 1990 to place a 
well at the MWIOC location. The drillers experienced difficulty in maintaining an open hole 
and collecting representative samples. An additional soil boring, CB-1, was advanced to 
determine the clay thickness in the vicinity of MW lOC. The thickness of clay in CB-1 
appeared to be approximately 2.5 ft. The boring logs for MWIOA, MWIOB, MWIOC, and 
CB-1 are included in Appendix AI, and these show the uncertainty in the thickness of the 
clay layer that remained after the RI. Approximately 3.5 feet of lean clay was indicated 
between a depth of 15.5 and 19 feet at boring MWIOA. Approximately four feet of silty 
and sandy clay were indicated between a depth of 17 and 21 feet at MWIOB. 
Approximately four feet of clay and silty clay were indicated at a depth of 16 feet in the 
borehole for MWIOC. 

During the Rl, to evaluate the potential that this location might represent a discontinuity in 
the clay confining layer, a monitoring well was placed at borehole MWIOC (Figure 2). 
Although the logs indicate thin clay layers that are silty and sandy, the hydraulic data has 
indicated that a low penneability layer does exist. The water levels in monitoring well have 
been consistently similar to the lower aquifer rather than the upper aquifer levels. The water 
level elevation at MWIOC at the October 30, 1995 water level measurement was 619.77 
feet amsl The water table elevation in the upper aquifer in the vicinity of MWIOC was 
629.15, as indicated by piezometer P-25. These water levels indicate that the strong 
downward gradient that exists elsewhere on site, where the clay confining layer has been 
conflmled to exist, also is found at location MW I OC. 

Borings made during the RI and the Dewatering/Barrier Wall Investigation show that the 
upper surface of the clay confining layer is generally encountered within 2 feet of 620 feet 
amsl. During this investigation the upper clay confining layer was observed between 617 
feet amsl (VP03 location) and 621 feet amsl (MW28 and VP02 location). During the RI 
investigation the upper clay confining layer was observed at an elevation of 614 feet amsl in 
MW22. The highest elevation of the upper clay confining layer was observed at MW18, at 
an elevation of 625 feet amsl. The clay confining layer is generally classified as clay with a 
USCS symbol of CL. The thickness of the confining unit documented during the lower 
aquifer investigation was consistent with the findings in the RI. It appears to thin from the 
south to northwest (Figure 3). At the southern portion of the site at MW35 and PZ43, the 
clay is 35 feet thick and 31 feet thick, respectively. At the northern side of the site, at 
MW33, the clay thickness is four feet thick. 

According to the rigid-wall falling head permeability testing performed for the Barrier Wall 
Alignment Report (U.S. Anny Corps of Engineers Method EM 1110-2-1906 (Vll)), the 
permeability of the u.fper clay confining layer ranged from 1.7 x 10"' cmls (centimeters per 
second) to 2.4 x 10 cm/s based on relatively undisturbed Shelby tube samples collected 
during the Dewatering/Barrier Wall Investigation early in 1996. (These results are similar to 
the results obtained in the Rl) Liquid and plasticity limits ranged from 28 to 30% and 11 to 
14%, respectively. 
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3.l.3 Lower Aquifer 
The top of the lower aquifer was encountered at elevations ranging from 614 feet amsl at 
MW33 located northwest of the ACS facility to 584 feet amsl at MW35 (Figure 3; Table 3). 
Where the upper clay layer was thinner (MW33), the top of the lower aquifer was found at 
higher elevations. 

The geology of the lower aquifer is a well sorted gray to brown, dense, fine sand, with a 
trace of silt and clay (Appendix A). Grain size analyses of grab samples taken from various 
depths during rotosonic drilling indicates the general uniformity of the lower aquifer, with 
most sand fractions accounting for more than 90 percent of the total grain size fraction 
(Table 3). The soils encountered were classified with the uses classificalion symbols of 
SP, SP-SM, and SM. No varves or bedding planes were evident in any of the continuous 
cores. In general, the rotosonic drilling appeared to provide relatively undisturbed cores of 
the unconsolidated lower aquifer material. 

Some intervals within the lower aquifer contain occasional zones with more gravel or silt 
and clay fractions. At PZ43, basal sand and gravel was found at a depth of 96 to 98 feet 
immediately overlying the lower clay confining unit (Appendix A). At MW35~ the lower 
aquifer contains more gravel at a depth of 48 to 55 feet (32% gravel at 55 feet; Table 4) and 
is siltier from 82 to 88 feet (14% silt and clay at 85 feet; Table 4). At MW31 and MW32, 
fme to coarse sand was encountered from 64 to 78 feet, and a cobble was found at 69 feet 
(Appendix A). Grain size analysis of a grab sample at 70 feet from MW31 indicated a 
gravel percentage of 13% (Table 4). 

Based on borings made through the lower aquifer, the basal surface of the lower aquifer is 
relatively flat and ranges between 540 and 550 feet amsl (Table 3). The thickness of the 
lower aquifer varies between approximately 40 feet to the south (MW35 and PZ43), and 65 
feet to the north and northwest (MW32 and MW33). 

3.1.4 Lower Conlbdng Layer 
A lower clay confining unit underlies the sands of the lower aquifer at elevations between 
540 feet to 550 feet amsl (fable 3). This lower confining unit consists of predominantly 
stiff, gray, lean silty clay with a trace of fine sand and gravel (Appendix A). 1be thickness 
of the lower confining unit was penetrated at the PZ43 and MW33 locations. At these 
locations, the clay unit was 12.5 feet and 20 feet thick, respectively. 

3.1.5 Bedrock 
Dark gray shale was the uppermost bedrock unit encountered at tbe site. Shale was found 
at PZ43 and MW33locations at elevations of 538 feet and 527 feet amsl, respectively. No 
other borings were extended through the lower clay during the Lower Aquifer Investigation. 
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3.2 WATER LEVEL MEASUREMENTS 

Water level measurements were made at new and existing lower aquifer wells on March 15, 
1996. Lower aquifer wells at the City of Griffith landfill (Ml through M5) were not 
measured because· access could not be obtained from the landfill's consultant in the time 
frame available. The measured water level depths and calculated groundwater elevations 
are tabulated in Table 5. Depth to water in the lower aquifer ranged between 11.16 feet at 
MW23 to 25.80 feet at MW28 (Table 5). 

The average water level elevation in the lower aquifer was approximately 622 feet amsl. 
Water levels in the upper aquifer averaged approximately 630 feet amsl as reported in the 
Upper Aquifer Investigation Technical Memorandum 

3.3 VERTICAL GRADIENTS 

Table 6 presents vertical hydraulic gradients measured between nested wells installed in the 
lower aquifer. Vertical gradients were calculated by dividing the difference in head between 
nested wells by the distance between the screen midpoints for the wells. Because access 
could not be obtained at M4, the vertical gradients between M4 and MW35 could not be 
determined. 

Vertical gradients between grouped wells ranged from 0.0007 upward in the middle zone at 
MW8 and MW10 locations, to -0.005 (downward) between MW10 and MW30 installed in 
the upper and middle zones of the lower aquifer (fable 6). The greatest difference in 
groundwater elevation between nested wells was -0.11 feet at MW10 and MW30. Because 
of the head difference observed between MW10 and MW30, the continuous core collected 
at this location (MW33 core) was reexamined. A slight coarsening in sand grain size was 
observed between the upper portion of the lower aquifer screened by MW 10 and the middle 
portion of the lower aquifer screened by MW30. No evidence of silt or clay layers was 
found in the core at this depth. 

Other lower aquifer well nests exhibited head differences less than 0.10 feet (Table 6). The 
fmal column on Table 6 shows the calculated vertical gradient from the top to the bottom of 
the lower aquifer. Well nests, MW8/MW32, MW91MW34, and MW28/PZ43, did not 
exhibit any vertical gradients between wells installed at the top of the lower aquifer to wells 
installed at the bottom of the aquifer. Although the vertical gradients appear to be an order 
of magnitude higher than horizontal gradients, the gradients are calculated from very small 
difference in head, across much shorter distances than the horizontal gradients. The 
variability of the vertical gradient data indicates that there is not an overall trend to vertical 
gradients, but that the primary groundwater flow is horizontal in the aquifer. 

Based on the difference in groundwater elevation between the upper and lower aquifer 
{approximately 8 feet), there is a strong downward vertical gradient through the upper 
confining layer between the two aquifer systems. Using an average water level difference of 
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8 feet between the upper and lower aquifers, and considering the upper confining layer 
thickness at MW35 (35 feet thick) and MW33 ( 4 feet thick) to bound the range of 
thicknesses for the confining unit, the vertical gradients calculated between the two aquifer 
ranged from 0.23 to 2, respectively. This suggests that the low penneability of the upper 
confining layer (2 x 10 ... cm/s) provides a substantial barrier to vertical groundwater flow 
between the two aquifers. The penneability of the upper confining layer is based on the data 
collected during the Dewatering/Barrier Wall investigation conducted in January and 
February 1996. 

3.4 GROUNDWATERFLOWDIRECTION 

Figure 5 shows the groundwater potentiometric surface in the lower aquifer. The direction 
of horizontal groundwater flow in the lower aquifer is generally northward. This 
information is based on water levels measured in lower aquifer wells installed at the top of 
the aquifer. These wells were utilized for groundwater flow determinations because: 1) 
most lower aquifer wells at the ACS site are screened at the top of the aquifer which 
subsequently provide more data points for the potentiometric surface contour plot; 2) water 
level data from the top of the lower aquifer are comparable to water level data previously 
collected for the lower aquifer; and 3) the lack of consistent vertical gradients in the lower 
aquifer suggests that horizontal flow at the top of the aquifer is the same as horizontal flow 
at the base of the aquifer. The northward direction of groundwater flow in the lower aquifer 
is consistent with lower aquifer data presented in June 1991 RI and the October 30, 1995 
Technical Memorandum. 

The horizontal hydraulic gradient in the lower aquifer was determined to be 0.00047, as 
measured from MW22 located in the southern portion of the site, to MW10 located at the 
northern site boundary. The gradient was determined by dividing the difference in head 
between the two wells ( 1.35 feet) by the lateral distance (2,850 feet). 1be resultant gradient 
(0.00047) is consistent with lower aquifer gradients presented in the RI report (gradient = 
0.0006) and the October 30, 1995 Technical Memorandum (gradient = 0.00041). Although 
the vertical gradients appear to be much stronger than the horizontal gradients, the distance 
over which they are calculated and the variability are the primary factors in evaluation. 
There is little variability in the horizontal gradients, and there is high variability in the 
vertical gradients. The horizontal gradients are based on small differences in water level 
over a long distance (nearly 3,000 feet). The vertical gradients are based on very small 
differences in water level over short distances (10 to 30 feet). It is reasonable to conclude 
that the primary motive force acting on groundwater is horizontal, with small locally 
controlled vertical components. 
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3.5 CONTINUOUS WATER LEVEL MEASUREMENTS 

Continuous water level measurements were recorded at three monitoring wells during the 
Lower Aquifer Investigation using pressure transducers and data loggers. Two wells 
monitored the upper and lower aquifer at one location (P8 and MW7, respectively) and one 
well (MW9) monitored the lower aquifer at a second location. The data collection activities 
are summarized below: 

WeD No. Start Date Start Time End Date End Time 

P8 217/96 1610 3/5/96 1130 

MW7 217/96 1610 3/5/96 1130 

MW9 21')}96 1000 3/5/96 1220 

Due to a data logger malfunction, water level information at P8 and MW7 from February 2 
to February 7, 1996 was not collected. Figure 6 shows a plot of the continuous water levels 
for the nested pair, P8 and MW7, and Figure 7 presents a plot of MW9. Raw data and plots 
of continuous water levels over consecutive ten-day periods are included in Appendix G. 

The continuous water level data for all three wells show a similar pattern of fluctuations in 
response to environmental conditions. At the nested well pair, P8 and MW7, the upper 
aquifer well P8 appears to exhibit greater magnitude of fluctuation than the lower aquifer 
well, MW7, although the water level trends between the two aquifer systems are similar. 
The total variability in water levels exhibited by the three wells during the period of 
continuous monitoring was approximately 0.7 feet in P8, 0.95 feet in MW7, and 1.0 feet in 
MW9 (Figures 6 and 7). 

At both lower aquifer monitoring locations (MW7 and MW9), an increase in hydraulic head 
is noted over the last four days of continuous monitoring (February 27 through March 2). 
This increasing trend is also apparent in upper aquifer piezometer P8 on February 27 and 
28. Mter February 28, the change in head in P8 stabilizes, whereas the lower aquifer wells, 
MW7 and MW9, continue to increase until March 2 (Figures 6 and 7). 

Barometric data for the 30 days of continuous water level measurements were obtained 
from the Gary, Indiana airport, located approximately eight miles north of the ACS facility. 
The data was plotted on the same scale as the water level data and has been included in 
Appendix G 1. By overlaying the barometric plot on the water level plot, one may observe 
the similarities and differences. Several generalizations can be made: 

• Water levels in the two lower aquifer wells MW7 and MW9 are very similar to 
each other, indicating that the lower aquifer is responding to the same stresses at 
both locations. 

Tec:bnical Memorapdum September 1996 ACS NPL Site RDIRA/ Pre-Design 
Lower Aquifer Investigation Page 15 



:. · .. ~·· '• 

• The water levels in piezometer P8, screened in the upper aquifer, show a greater 
magnitude of variation than the wells in the lower aquifer, and the variability 
closely reflects the variability in the barometric pressure, for the first 20 days. 
Mter that, the correlation decreases. 

• The lower aquifer wells , MW7 and MW9, do not show as close a correlation to 
the barometric pressure as the upper aquifer piezometer. 

• Evidence of pumping activities is not readily apparent in either the upper aquifer 
water level (P8) or in the lower aquifer water levels (MW7 and MW9). 

• The primary changes in the water levels in both the upper and lower aquifer 
usually correlate to the changes in the barometric pressure. There are no 
discernible systematic variations from the barometric pressure. Therefore, there is 
not a sound basis for identifying pump cycles. 
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4 

ANALYTICAL RESULTS 

4.1 VERTICAL PROFILE SAMPLING RESULTS 

Target VOC analytical results for vertical proflle samples collected at MW9 (VPl), MWlO 
(VP2), MW8 (VP3), and M4 (VP4) are presented in Table 7. A total of 24 vertical profile 
samples were collected and analyzed with a field GC during the Lower Aquifer Investigation 
at the four locations. Seven samples were taken at approximate ten-foot intervals at MW9 
and MWIO, six samples were collected at MWS, and, due to the thickness of the overlying 
clay confming layer, four samples were obtained from the lower aquifer at M4. 

Acetone was the only target VOC detected at MW9 (VPl) and MWlO (VP2) during the 
vertical profiling (fable 7). Acetone was detected at lO ug/L in the sample collected at a 
depth of 39 feet at MW9, whereas at MWlO, acetone was detected at 37.7 ug/L in the 
sample collected at a depth of 29 feet. Cis-1,2-dichloroethene and 1,2-dichloroethane were 
detected in samples collected at MWS (Table 7). Cis-1,2-dichloroethene was indicated at a 
concentration of 10 ug/L in a sample collected at 69 feet and 1,2-dichloroethane was 
indicated at 56.5 ug/L (63 ug/L with a duplicate) in a sample collected at a depth of 99 feet. 

No target VOCs were detected in vertical profile samples collected at M4. 

4.2 LABORATORY ANALYTICAL RESULTS 

New lower aquifer monitoring wells were sampled at the site on March 12 to 14, 1996 for 
VOCs, semi-volatile compounds, PCBs and metals. Laboratory analytical results for metals 
are presented in Table 8. A summary of groundwater analytical results (SVOCs and metals) 
where there were individual exceedences of the final remediation levels (Appendix B of the 
SOW), is presented in Table SA. Laboratory analytical reports from lEA for VOCs, semi
volatile compounds and PCBs are included in Appendix H, and laboratory analytical reports 
for metals are included in Appendix I. 

4.2.1 VOCs 
The RI indicated that the lower aquifer was contaminated in the vicinity of monitoring well 
MW9. RI sampling indicated concentrations of chloroethane in the lower aquifer between 
440 ug/L and 200 ug/L. The vertical profiling was conducted at the MW9 location to 
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detennine the vertical extent (depth) of contamination in the lower aquifer at this location. 
Monitoring wen MW29 was installed specifically to sample the base of the zone of 
contamination. Chloroethane was estimated at a concentration of 2 ug/L (1-value) in the 
sample collected from MW29 during March 1996. This trace concentration is an indication 
that the zone of contamination extends from the base of the clay to a depth of approximately 
60 feet in the lower aquifer. No other VOCs were detected in monitoring well samples 
(Appendix H). (Elevated PID readings were recorded in the upper few feet of the lower 
aquifer at monitoring well location MW10. Further investigation, as described belein, will 
be conducted at this point to evaluate potential downgradient effects.) 

4.2.2 Semi-volatiles and PCBs 
Bis(2-ethylhexyl)phthalate, for which a remediation level was defined in the SOW to the 
ROD, was detected in samples collected from MW29, MW30, MW32, and MW35 at 
concentrations ranging between 11 ug/L and 68 ug/L (fable 8B and Appendix H). This 
compound is a potential laboratory contaminant It is used primarily as a plasticizer for 
producing plaslics such as polyvinyl chloride (Handbook of Environmenllll Data on 
Organic Chemicals, Second Edition, Verschueren, 1983). However, since pbthalates were 
included in the compounds with listed remediation levels in the SOW of the ROD, they will 
be further evaluated in the monitoring program to be started later in 1996. Phenol was 
detected at an estimated concentration of 6 ug/L in MW33. No other semi-volatile 
organics or PCBs were detected in monitoring well samples (Appendix H). 

4.2.3 Inorganlcs 
Groundwater samples from new lower aquifer wells were analyzed for total and dissolved 
inorganics (fable 8A). Major groundwater constituents, calcium, magnesium and sodium 
were detected at the highest concentrations in the lower aquifer, followed by detections of 
minor metal constituents, iron, potassium, manganese, and aluminum (fable 8A). Other 
metals were generally not detected or were found below quantitation limits (''B" designation 
on Table 8A). 

The highest metals concentrations were generally detected at MW33 (northwest portion of 
the site). Several total and dissolved constituents were found in this well at lewis three to 
five times concentrations detected in other wells at the site, including concentrations 
detected in nested wen MW30. The highest concentrations were associated with major and 
minor groundwater constituents (calcium, magnesium, and sodium, iron, potassium). 
Manganese was detected at a level approximately three times above the remediation level 
for manganese. However that detection was less than three limes the average concentration 
for the manganese detected in all new lower aquifer monitoring wells. Because of this and 
since MW33 is screened at the base of the lower aquifer, the occurrence of elevated 
manganese islikely to be natural. Other metals detected in the ''totals" analyses in this were 
cadmium (1.4 ugiL), chromium (15.4 ug/L), cobalt (6.1 ug/L), thallium (3.8 ug/L) and 
vanadium (1.8 ug/L). Chromium and thallium were not detected in the "dissolved" analyses, 
suggesting that the occurrence of these metals was related to particulates from the aquifer, 
rather than from the groundwater. It is noted that the thallium concentration of 3.8 ug/L in 
the total metals analysis exceeded the remediation level of 0.2 ug/L listed in the SOW to the 
ROD. 
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Due to the low turbidity achieved during !ow flow sampling (Appendix E), most total metals 
analyses are directly comparable to dissolved analyses. Aluminwn and iron (abundant clay 
mineral components) appear to be the constituents most variable between total and 
dissolved groundwater samples. 

4.2.4 Tentatively Identified Compounds (TICs) 
Several TICs were detected in the volatile (VOC) and semi-volatile (SVOC) analytical 
results from each of the monitoring wells. 

Monitoring 
Well Oceurrence of TICS 

MW28 voc None 
svoc One TIC at an estimated concentration of 2 ug/1 

MW29 VOCs One TIC at an estimated concentration of 5 ug/1 
SVOCs One TIC at an estimated concentration of 3 ug/1 

MW30 VOCs None 
SVOCs Seven TICs ranging in estimated concentration 5 to 78 ug/1. 

MW31 VOCs Nooe 
SVOCs Four TICs ranging in estimated concentration 2 to 11 ug/1 

MW32 VOCs None 
SVOCs Seven TICs ranging in estimated concentration 2 to 25 ug/1. 

MW33 VOCs Six TICs ranging in estimated concentration 6 to 85 ug/1. 
SVOCs 20 TICs ranging in estimated concenttatioo 11 to 62 ug/1. 

MW34 VOCs None 
SVOCs Six TICs ranging in estimated concentration 3 to 27 ug/1. 

MW35 VOCs Nooe 
SVOCs Four TICs ranging in estimated concentration 3 to 84 ug/1. 

MW36 VOCs None 
SVOCs One TIC at an estimated concentration of 2 ug/1 

Further infonnation is located in Appendix H, which includes the laboratory analytical 
results for organic analysis. 
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5 

ACS PRODUCTION WETJ,S 

5.1 EVALUATION OF PRODUCTION WELLS 

There are four active production wells and two abandoned production wells at the ACS site. 
Infonnation regarding the status of the existing wells and recommendations for abandoning 
the closed wells was presented in an AprilS, 1996 memorandum from Montgomery Watson 
to U.S. EPA. This memorandum (with a revised "recommendations" section) is included in 
AppendixJ. 

The following summarizes the status of each well: 

Well No. 

IWl 

IW2 

IW3 

IW4 

IWS 
(Abandoned) 

Status 

ACS refers to this well as the Reclaim PrtHblction WeU. All water used 
from this well is for make-up in a non-contact cooling water system. 
The well is also available for fire protection, using a booster pump. 

ACS refers to this well as the Boiler Well. When the ACS facility was 
connected to the public water supply on January 8, 1996, the well was 
converted to an emergency back-up water supply well. This well was 
the primary feed well to the main office, and for the boiler system to 
make steam. Drinking water in the office was treated by a reverse 
osmosis system. 

ACS refers to this well as the Additives Facility Production WeU. Its 
primary use is for fire protection, using a booster pump. It is also 
available for minimal process use. 

ACS refers to this well as the Epoxol Well. This well supplies process 
water in the Epoxol building, and also provides water for employee 
showers in the locker room. The water is not used as a drinking supply. 
A water cooler is used in the building to supply bottled water. 

ACS estimates that IW5 was taken out of service in the early 1970s. 
This well is locating near the blending facility. The surface exposure is a 
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IW6 
(Abandoned) 

two-inch diameter steel or galvanized metal pipe with a threaded cap, 
sticking up approximately two inches above the ground surface. The 
PID reading immediately upon removing the threaded cap was 43 ppm. 
Water was measured at a depth of approximately 3.3 feet below ground 
surface. During the inspection, an obstruction was encountered 3.5 feet 
below ground surface. ACS personnel attempted to removed the 
obstruction but simply pushed it a few inches deeper. Therefore, it was 
not possible to detennine the total depth of the well. Production well 
IW5 may provide a direct route for contaminants to move from the 
upper aquifer to the lower aquifer. The well will be further evaluated 
and then abandoned following U.S. EPA approval of the proposed 
methodology included in Section 7 .2.5 this technical memorandum. 

ACS estimates that IW6 was taken out of servi~ in the mid 1960s. This 
well is located just outside the main offi~ building at the ACS facility. 
The two-inch steel or galvanized pipe sticks up approximately two feet 
above the ground surface. A threaded cap was removed from the well. 
No obstructions were encountered in the well. The water level was 
found to be 3.4 feet below ground surface. The oiVwater interface probe 
used to measure the depth to water did not indicate the presence of oil or 
free-phase liquid on top of the water. However, the probe had an oily 
sheen upon withdrawal from the well, indicating the presence of light, 
non-aqueous phase liquid (LNAPL). or that an oily substance has been 
placed into the well. Like IW5, production well IW6 may provide a 
direct route for contaminants to move from the upper aquifer to the 
lower aquifer. To eliminate the potential of carrying the sheen-material 
deeper into the aquifer, the probe was not lowered deeper in the well. 
Upon withdrawal from the well, the probe had accumulated a coating of 
white residue, where it had bumped against the inside of the casing. The 
well will be further evaluated and then abandoned following U.S. EPA 
approval of the proposed methodology included in Section 7 .2.5 this 
technical memorandum. 

5.2 PRODUCTION WELL SAMPLING RESULTS 

Groundwater samples were collected from the four active production wells on February 6, 
1996. Laboratory analytical results are presented in Table 9 and the laboratory analytical 
reports are included in Appendix K. 

VOCs were detected in IWl and IW4 (fable 9). In IWl, tetrachloroethene (PCB), acetone 
and 2-butanone were found at concentrations at or above 10 ug/L (10 ug/L in duplicate 
IWl-91, 14 ug/L and 11 ug/L, respectively), and other VOCs were detected at estimated 
concentrations less than 10 ugiL. Other detected VOCs included 1,2-dichloroethene (total), 
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trich1oroethene, 1,1,2-trichloroethane, bromoform, 4-methy1-2-pentanone and 1,1,2,2-
tetrachloroethane. In IW4, xylene was detected at a concentration of 13 ugiL, and toluene 
and ethylbenzene were estimated at concentrations of 1 ugiL (J), and 4 ugiL (J), 
respectively (Table 9). TCE in excess of 5 ugll would exoeed the remediation level. 
Although PCB is not Hsted in Appendix B of the SOW, the concentration of 10 ugll would 
exceed the MCL for PCB. 

VOCs were not detected in water samples collected from IW2 and IW3. Tentatively 
identified compounds ('11Cs) were observed in groundwater samples collected from IW1, 
IW2, and IW4. 

5.3 TIME..SERIRS SAMPLING OF IWI 

A time-series of water samples was collected from production well IW1 during continuous 
pumping on February 23, 1996. The objective of the time-series sampling was to evaluate 
how the concentrations of VOCs detected in IW1 (see Section 5.2) behaved during the 
continuous withdrawal of water from the well. At the start of the time-series test, the 
pumping rate in IW 1 was set at approximately 25 gpm (as measured with a five-gallon 
bucket). At some time between 120 minutes and 180 minutes, the pumping rate increased 
to approximately 60 gpm. The reason for the increased pumping rate is unknown, but the 
higher rate served to increase the volume of water removed between sampling periods. 

The following samples were collected during the time-series test: 

Time Since 
Pumping lncrelllental 

Began Pumping Rate Volume Total Volume 
Sample Time (minutes) (gpm) Removed (gal) Removed (gal) 

0835 0 - Start pump 0 0 0 

0850 15 25 375 375 

0905 30 25 375 750 

0935 60 25 750 1,500 

1035 120 25 1,500 3,000 

1135 180 60* 2,725* 5,725* 

1300 265 60 5,100 10,825 

1445 370 60 6,340 17,165 

1635 480 60 6,600 23,765 

* Pumping rate estimated to increase from 25 gpm to 60 gpm at 1100. 
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Field GC analytical results for the time-eeries samples are presented in Table 10. PCE and 
TCE were detected in samples collected up to 60 minutes after pumping was initiated. The 
concentration of PCE and TCE increased from 15 to 30 minutes, then decreased with 
additional pumping. TCE was detected last at 60 minutes (5 ug/1) and was not detected 
during the rest of the test After 60 minutes of continuous pumping, PCE was detected in 
the 120-minute, 180-minute, and 480-minute samples at concentrations of 7.4 ugiL, 5.2 
ug/L and 5.3 ug/L, respectively. Based on the detection of PCE at 480 minutes near the 
reporting limits (5 ug/L for the field GC), it is likely that PCE concentrations stabilized at or 
below the 5 ugiL method reporting limit during the period between ·180 and 480 minutes. 

The time-series sampling results indicate that the water pumped from IW1 contains low 
levels (generally <1 0 ug/1) of TCE and PCE. It appears that the cumulative concentration in 
water extracted from the well is approximately 5 ug/1. The immediate source of the 
contamination may be the bedrock aquifer in the vicinity of the open hole. However, the 
original and probable ongoing source is the upper aquifer, via the well annulus. Once· the ~ 
well is properly abandoned as described herein, this possible source will be eliminated 
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6 

PR1v ATE WEIJ .. S 

6.1 PRIVATE WELL SEARCH 

In an effort to identify all private wells in the vicinity of the ACS site (as discussed in the 
Upper Aquifer Technical Memorandum}. several sources of information were consulted. 
The Lake County, Indiana Health·Deparlment and the Griffith Public Works Department 
were contacted for infonnation on wells in the area, and well logs were obtained from the 
Indiana Department of Natural Resourees (IDNR). 

The well search built on the well location infonnatian presellted in the RI report and Upper 
Aquifer Technical Memorandum. It was prepared by Environmental Data Resources, Inc. 
(EDR, a commercial database service. Well locations were plotted from an August 1996 
water well records list obtained by Montgomery Watson from the Indiana Department of 
Natural Resources (IDNR}. EDR combined several well locations under a single well 
symbol in areas of the map that contained many weDs. The BDR data base is included in 
Appendix L. To facilitate viewing, the multiple well locations in the direct vicinity of the 
ACS Site have been hand plotted to show the separate well locations. During the Lower 
Aquifer Investigation, Montgomery Watson conducted a door-to-door survey of residential 
and industrial properties along Colfax Avenue, South Arbogast A venue, and Reder Road to 
identify wells that were not included in the IDNR data base. Identified wells were band
plotted and shown on the Well Search Map {Figure 8). Table ll lists these field identified 
water wells. 

The Lake County Health Department does not have infonnation on private well locations. 
According to the Griffith Public Worts Department, ACS and tbe ORflith Public Works 
Garage have been connected to the municipal water system. Water main locations were 
obtained from the Town of Griffith Public Works Department and are ploued on Figure 8 to 
provide an indication of areas that may use private wells. Other homes and businesses along 
South Colfax Avenue and Main Street in the vicinity of ACS, and along Reder Road, 
Arbogast, and Avenue H have not been connected to muaidpal water, ancl are therefore 
served by private weDs. It appears that most of the 'residential and businr.as districts north 
and west of the ACS facility are supplied water by the Griffith municipal supply. 
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Based on the dimensions of the VOC plume in the upper aquifer, these well locations may 
have been susceptible to potential VOC migration along the well casing from the upper to 
lower aquifer. Two of the wells are located within the area of identified upper aquifer 
contamination (well numbers 5 and 13 on Table 11; Figure 8), and two wells are located 
outside the zone but near the zone of contamination (well numbers 15 and 17 on Table 11; 
Figure 8). Water samples from the four wells were analyzed for full scan TCI.JfAL list 

Because other private wells identified in the area are located beyond the limits of upper 
aquifer contamination presented in the Upper Aquifer Technical Memorandum, other wells 
were not included in the sampling plan at this time. 

6.2 PRIVATE WELL SAMPLING RESULTS 

Residential wells were sampled on July 17, 1996 for VOCs, semi-volatile compounds, PCBs 
and metals. Split samples were collected from each residential well by a U.S. EPA 
representative. Laboratory analytical results for VOCs and SVOCs are presented in Table 
12. Metals results are summarized in Table 13. Laboratory analytical reports from ffiA for 
VOCs, semi-volatile compounds and PCBs are included in Appendix M, and laboratory 
analytical reports for metals are included in Appendix N. Groundwater samples collected 
for semi-volatiles and PCBs from residential well PWOl (1002 Reder Road) were lost 
during shipment by Federal Express. Therefore, results from PWOl for semi-volatiles and 
PCBs are not available. 

Residential well sample identification numbers correspond with the following addresses: 

Well ldenUftqUon 
PWOI 
PW02 
PW03 
PW04 

6.2.1 VOCs 

Address 
1002 Reder Road 
938 Arbogast 
940 Arbogast 
430 East Avenue H 

Chloroethane (21 ug/L) and benzene (l ug/L) were detected in private well PW02. No 
VOCs were detected in the other three wells sampled: PWOl, PW03, or PW04 (fable 12). 
The residence at PW02 is connected to the Town of Griffith wate supply and therefore, the 
well that was sampled is not used as a drinking water well. 

6.2.2 Semi-Volatile and PCB Results 
Bis(2-ethylhexyl)phthalate was detected in the sample collected from PW03 at a 
concentration of 12 ug/1. 1be occurrence of this compound is considered to be laboratory 
related. Several semi-volatile tentatively identified compounds (TICs) were detected in 
PW02 (20 TICs) and PW03 (5 TICs). No PCBs were detected. The semi-volatile 
analytical results are summarized on Table ·12. 
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6.2.3 Inorganic Results 
Groundwater samples from the residential wells were analyzed for total and dissolved metals 
(Table 13). Major groundwater constituents. calcium. magnesium. and sodium. were 
detected at the highest concentrations in the residential wells. followed by detections of 
minor constituents barium. copper. iron. manganese. and potassium (Table 13). Other 
metals were generally not detected or found below quantitation limits ("B" designation on 
Table 13). 

The highest metal concentrations were observed in PW02 (938 Arbogast). Several total and 
dissolved constituents were found in this well at levels considerably higher. depending on 
constituent. than the other three wells. The highest concentrations were associated with the 
major constituents calcium. magnesium. sodium. and potassium. Other constituents such as 
nickel (51 u giL) and silver (10.5 ug!L) were not detected in the other three wells. The 
residence at PW02 is connected to the municipal water supply so this well is not used as a 
drinking water source. 

Total and dissolved metals concentrations generally are comparable. Barium. calcium. iron. 
magnesium. manganese. potassium. and sodium appear to be the constituents most 
comparable between total and dissolved metal concentrations. 
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7 

CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

Lower Aquifer Investigation activities implemented during January, February and March 
1996 at the ACS NPL site consisted of the following: 

• Using a rotosonic drilling method to obtain continuous core samples to evaluate 
the stratigraphy of the lower aquifer; 

• Vertical profiling across the lower aquifer at four locations, and field GC analysis 
of groundwater samples for target VOCs, to detect any zones of VOC 
contamination in the lower aquifer; 

• Installation of nine monitoring wells and three piezometers in the lower aquifer at 
six locations; 

• Sampling of nine new lower aquifer monitoring wells for full scan TAUfCL 
(VOCs, semi-volatiles, PCBs, and metals); 

• Measurement of water levels in the new wells and piezometers in the lower aquifer 
to determine horizontal and vertical gradients; 

• Measurement of continuous water levels in two monitoring wells and one 
piezometer for approximately 30 days; 

• Evaluation and sampling of current ACS production wells for VOCs; 

• Chemical time-series sampling of ACS production well IWl and analysis with the 
fieldGC; 

• Inspection of two abandoned ACS production wells; 

• Identification of private residential wells within a 2-mile radius of the ACS facility 
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The following conclusions are based on the data developed from these activities: 

1. The stratigraphy of the unconsolidated aquifers at the ACS site consists of upper 
and lower sand aquifers separated by a clay confining layer. 

2. The upper clay confining layer varies in thickness from 3S feet to the south to four 
feet to the north. The top of the clay is found at elevations between 618 and 622 
feet amsl on site. 

3. The lower aquifer was detennined to consist of well sorted gray to brown fine 
sand which varies in thickness at the ACS site between 40 to 68 feet Delineation 
of lower aquifer stratigraphy meets Objective #l established for the Lower Aquifer 
Investigation 

4. The lower clay confining layer was found to be 12 to 20 feet thick at an elevation 
between S40 and SSO feet amsl at two locations. Bedrock consists of dark gray 
shale at an elevation of S27 to S38 feet amsl. 

S. The vertical hydraulic gradient in the lower aquifer was less than or equal to 0.001 
from upper to lower portions of the aquifer, as indicated by water levels collected 
at lower aquifer monitoring wells and piezometers on March IS, 1996. 

6. The direction of groundwater flow in the lower aquifer is northward under a 
hydraulic gradient of 0.00047. The horizontal gradient ranges from l.S to more 
than five times the vertical gradients in the lower aquifer. The direction of 
groundwater flow and hydraulic gradient are consistent with those for the June 
1991 RI and the October 199S Technical Memorandmn. Detennination of 
horizontal and vertical gradients meets Objective #4 set forth in the SOW for the 
Lower Aquifer Investigation. 

7. Although potential VOC contaminants were indicated by the vertical profiling at 
two lower aquifer points (MW8, MWIO), it was not confinned by the sampling of 
monitoring wells that were installed at these points. The elevated PID readings 
observed in the upper portion of the lower aquifer indicated the potential for 
contamination at the MWIO location. Installation of a new lower aquifer 
monitoring well is proposed at the MWlO nest to address this potential for 
contamination. The new well will replace existing monitoring well MWIO in the 
Monitoring Plan. 

8. Bis(2-ethylhexyl)phthalate was detected in samples collected from MW29, MW30, 
MW32, and MW3S at concentrations ranging between 11 ug/L and 68 ug/L. No 
other semi-volatiles or PCBs were detected above quantitation limits in monitoring 
well samples. 
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9. Major groundwater inorganic constituents (calcium, magnesium, sodium, iron, and 
potassium) were detected at the highest concentrations in the samples from the 
lower aquifer. Chromium and thallium were detected in the "totals" analyses at 
the base of the lower aquifer in monitoring well MW33, but these metals were not 
detected in the "dissolved" sample analyses. Other metals were generally not 
detected, found below quantitation limits, or were below the remediation levels 
listed in the SOW to the ROD. 

10. The detection of only trace levels (estimated 2 ug/L) of chloroethane at MW29 
indicates that the zone of known contamination indicated at MW9 in the RI, 
extends to a depth of approximately 60 feet in the lower aquifer (vertical gradient 
component of Objective #3). 

11. Elevated PID readings just below the base of the confining clay (613 ft amsl) to 
approximately 10ft into the lower aquifer (603ft amsl) at the MWlO location may 
indicate the presence of constituents in the lower aquifer at this downgradient 
location. 

12. A zone of upper aquifer contamination was better delineated during the Upper 
Aquifer Investigation. Chloroethane and benmne were detected at levels below 
remediation levels and MCLs at private well PW02, which appears to be drilled 
through the zone of upper aquifer contamination. An additional lower aquifer well 
will be installed downgradient of the PW02 location to evaluate the lower aquifer 
in this area. 

13. Although NAPLs are known to exist in the upper aquifer, the findings of the lower 
aquifer investigation did not provide evidence for the presence of DNAPLs in the 
lower aquifer (Objective #5). The presence of DNAPLs might have been indicated 
by either: 1) observations of DNAPL during coring, vertical profiling or 
monitoring well sampling; or 2) detections of elevated concentrations of 
contaminants during groundwater sampling in the lower aquifer (resulting from · 
dissolution of DNAPL product into the groundwater). The presence of a sheen 
was observed during the inspection of IW 6, may indicate the potential for the 
presence of LNAPLs . 

14. VOC concentrations approximately 14 ug/L were found in lower aquifer water / 
samples collected from two ACS production wells. "'· _ 

7.2 RECOMMENDATIONS 

7 .2.1 Horizontal Extent Downgradient of Site ,_ 
Elevated PID readings observed below the confining clay at the monitoring well MWlO 
location indicate the potential for contamination in the lower aquifer. No well was installed 
at this depth during the investigation because MWlO was screened from 10 to 15 ft below 
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the confming clay layer. A new monitoring well is proposed at this location, with a ten-foot 
screen across the portion of the lower aquifer (613ft to 603ft amsl) where the elevated PID 
readings were observed. 

The monitoring well will be constructed in accordance with the Statement of Work (SOW) 
and Specific Operating Procedures (SOPs) approved for the previously installed lower 
aquifer monitoring wells. The new well will replace existing monitoring well MWlO in the 
quarterly monitoring program to provide ongoing confmnation of compliance, or provide an 
indication of future contaminant migration. 

7.2.2 VerUeal Extent at the MW9 Well Nest 
The detection of a trace level of chloroethane at MW29 (2 ugiL) in the March 1996 
sampling (Appendix H), indicates that MW29 is position&)d at the lower extent of 
contamination in the lower aquifer. Therefore no further investigation or monitoring well 
installations are recommended at this location. Monitoring wells MW9 and MW29 will be 
included in the quarterly monitoring program to provide future indications of compliance or 
contaminant migration in the lower aquifer at this location. 

7 .2.3 Character of Lower Aquifer Contamination 
The nature of the contamination in the lower aquifer at the si1e bas been defined to date by 
the chloroethane detected at monitoring well MW9, chlorinated ethenes and xylenes 
detected in the samples from the ACS production wells IWl and IW4, and the oil sheen 
observed in production well IW6. 

There have been previous discussions with the U.S. EPA regarding tile viability of installing 
additional lower aquifer wells within the ACS boundaries. Given the very high levels of 
contamination and the presence of non-aqueous phase liquids (NAPLs) within the site 
boundaries, and given the strong downward gradient between tbe upper and lower aquifer, 
we believe that any decision regarding installation of new lower aquifer wells within the Site 
boundaries should be deferred until after the upper aquifer groundwater treatment systems 
are in place and operational. When the treatment systems are operational, the highly 
contaminated areas will be dewatered and the dewatering will eliminate the strong 
downward gradient from the upper to the lower aquifer. 

7 .2.4 Potential Lower Aquifer Contamination In the VIduity of Pl11111e to Southeast 
During the Upper Aquifer Investigation, samples were analyzed by field OC as an indicator 
of the extent of the plume in the upper aquifer extendina south-southeast from the 
intersection of Reder Road and Colfax Avenue. Upper aquifer monitoring wells have been 
installed to confmn the extent of this plume and to monitor its future behavior. A new 
lower aquifer well will be installed downgradient of tbe PW02location to evaluate the lower 
aquifer 100 to 200 feet north of PW02. The monitoring well will be constructed in 
accordance with the Statement of Work (SOW) and Specific Operating Procedures (SOPs) 
approved for tbe previously installed lower aquifer monitoring wells. Tbe monitoring well 
will be included in the quarterly monitoring program to provide ongoing confinnation of 
compliance, or provide an indication of future contaminant migration. 
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7.3 ACS PRODUCTION WELLS 

Investigation and sampling results indicate that four active production wells (IWl, IW2, 
IW3, and IW4) and the two closed production wells (IW5 and IW6) may present migration 
routes for contaminants between the upper and lower aquifers. Therefore, after further 
investigations, the six production wells will be abandoned in accordance with the Indiana 
Administrative Code regarding well abandonment, 310 lAC 116-10-2. 

7.3.1 Production Wells IWl, IW2, IW3, and IW4 
The pump, the piping, and the wiring will be removed from the each well. Then the 
following investigations will be conducted at each of the four well locations. 

7 .3.1.1 Sounding Measurements 
Total Depth. After the pumps have been removed, the total depth of each well will be 
measured with a steel tape or well sounding device. It is possible that obstructions will be 
encountered in the open hole portion of the well. In such a case, the total depth to the 
obstruction will be measured. 

Static Water Level. It is expected that the water levels in the production wells will be 
representative of the bedrock aquifer. Water levels will also be collected in monitoring wells 
MW7, MW8, and MW9 to represent the lower alluvial aquifer, and in piezometers P29 P32, 
and P35 to represent the water table aquifer. Water levels will also be collected from IW5 
and IW 6 discussed below. 

All the water levels will be collected within a four-hour time span to provide concurrent 
water levels in the bedrock aquifer, the lower alluvial aquifer, and upper alluvial aquifer. 
Water levels will be measured and recorded for each of the four production wells. The 
reference elevation (top of casing), will be established to within 0.01 foot by a surveyor so 
that the water levels can be translated into groundwater elevation in feet above mean sea 
leveL --..___, 

7.3.1.2 Well Logging 
Caliper Log. A caliper log will be used primarily to identify the end of the casing and 
beginning of the open hole in the bedrock. It may be that the open hole below the casing is 
not a clean cylindrical borehole. The rock may be highly fractured, differentially enlarged, 
or obstructed. Therefore, caliper log will also be useful in detennining the practicality and 
methodology for logging the entire well from the base of the open hole up through the 
casing. 

Natural Gamma Log. The objective of using the natural gamma log will be to identify the 
depths of the transitions and the thicknesses of the upper aquifer, the upper confining clay 
layer, the lower alluvial aquifer, the lower confining clay layer, and the bedrock. Assuming 
that the caliper log indicates logging the open borehole will be practicable, the natural 
gamma log will also be used to log that portion of the well. 
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7.3.1.3 SampUng 
The four active production wells, IWl, IW2, IW3, and IW4 were sampled during the lower 
aquifer investigation in February 1996. The samples collected from IWl contained low 
concentrations of PCB and TCE. The sample collected from IW4 contained low levels of 
toluene and xyJenes. (VOCs were not detected in wells IW2 and IW3). We do not believe 
that these concentrations are representative of the contaminalion in the bedrock aquifer. 
Rather, we suspect that the source of the VOC con1aminadon is leakage from the upper 
aquifer, along the annulus of the well, or possibly from the well pumping system itself. 

The most likely entry point for the contaminants is at the base of the casing where it is 
seated in the bedrock (a depth of 131 feet according to the available well log). The samples 
were collected by the pumps which exist within the weDs. after purging several hundred 
gallons from each well. The sample results are representative of the average quality of the 
bedrock aquifer, plus whatever is leaking down the annulus of coming from the pumping 
system. The sampling results may not be representative of wbat is leaking down the annulus 
into the bedrock aquifer. 

The following low flow sampling technique will be used to collect samples of water from the 
discrete interval where the casing is seated in the bedrock: 

• A submersible pump will be lowered to the target depth indicated by the caliper 
log. 

• Ten gallons of water will be purged from the well, with the pump operating at 
normal speed (3 - 5 gpm). 

• The pumping rate will be restricted to 200 mJ/minute, and then the pump will be 
turned off and left in place for 15 minutes. 

• The total number of milliliters in the hose between the pump and the ground 
surface will be calculated, to determine how many minutes of pumping will be 
required to bring a discrete sample from the target depth, to the surface. 

• Mter 15 minutes of quiescence. the pump will be turned on at 200 ml/minute and 
pumped for the calculated time. 

• Two samples will be collected for TCL and TAL analyses. One sample volume 
will be provided to the U.S. EPA as a split sample. The other will be submitted to 
the laboratory for analysis by Montgomery Watson. 

This sampling process will be conducted at each of the ACS wells drawing water from the 
bedrock aquifer. Upon completion of the sampling the wells will be abandoned in 
accordance with Indiana guidance regarding water well abandonment, 310 lAC 16-10-2. 
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7.3.1.4 Abandonment 
The detection of low levels of VOCs in samples from two of the ACS bedrock wells 
indicate that the wells are acting as conduits from the upper aquifer to the deeper aquifers. 
To eliminate the potential for future contaminant migration along the well casings, the four 
ACS wells will be abandoned. The concept of the abandonment includes sealing the open 
hole in the bedrock by filling it with grout, and then sealing the annulus of the well in the 
most vulnerable zone. The most vulnerable zone is from the base of the upper clay layer, 
approximately 20 feet down into the lower aquifer. The abandonment will be conducted in 
the following steps: 

• A tremie pipe will be lowered as far as possible into the well. Assuming that their 
are not obstructions, this will be to the bottom of the open borehole in the 
bedrock. 

• Grout will be injected from the bottom of the borehole via the tremie, filling the 
open hole and bringing the grout up into the casing to within 40 feet of the base of 
the upper clay. 

• The rig will move on to the next well, allowing the injected grout to set up. 

• When the grout has setup in the lower part of the well, a perforating tool will be 
lowered into the casing, to make 10 perforations, approximately 112 inch in 
diameter, through the casing just above the grout. The perforations will be made 
around the circumference of the casing, along approximately a two-foot length. 

• Another similarly arrayed set of 10 perforations will be made two to four feet 
above the base of the upper clay confming layer. 

• A packer will be placed down the well and expanded to seal it just above the lower 
set of perforations. 

• Water will be injected into the packed-off section of the casing. Flow of water 
through the upper perforations will demonstrated continuity in the zone to be 
grouted. H water flow is not induced, the packer will be withdrawn and more 
perforations will be made. Then the packing and water injection will be repeated. 

• When water flow demonstrates continuity, a grout mixture will be injected through 
the packed-off zone, until the consistency of the returned grout indicates that full 
strength grout has filled the annulus between the two sets of perforations. 

• The rig will move on to perforate and grout the remaining wells. 

• The rig will return to the fast location and fiJI the remaining casing with grout, and 
cap it in accordance with 310 lAC 16-10-2. These steps will be repeated at each 
of the remaining bedrock production wells. 
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7.3.2 Closed Production Wells IWS and IW6 
Production wells IW5 and IW6 were closed by·ACS Inc., by extending the existing two-inch 
casings above ground surface and capping. The static water levels in both IW5 and IW6 is 
approximately 3.5 feet below ground surface. Well IWS has an obstruction approximately 5 
feet below ground surface. A sheen on the water level probe inserted into well IW 6 
indicates the presence of a free-phase liquid 

The obstruction in IW5 is partial, in that it does not block the movement of liquids. The 
first step in the investigation of IWS will be to use fishing tools to try to remove the 
obstruction. With the presence of a work-over rig on site, more fmesse and more force can 
be brought to bear than previously to clear the obstruction. The first step in further 
investigating IW6 will be to lower a transparent bai1er below the water surface and draw it 
out to detennine if there is floating free-phase product in the well. 

7.3.2.1 Level and Deptb Measurements 
As described in section 1.1.2, the static water levels will be measured in each well, IWS and 
IW6. In addition, the total depth of each well will be measured (assuming that the 
obstruction has been cleared from IW5). 

7.3.2.2 Well Logging 
The natural gamma log will be used to provide and indication of the depth to and the total 
thickness <;>f the clay confining layer between the upper and lower aquifer. If it is not 
possible to clear the obstruction from IW5, it will not be possible to perform the natural 
gamma log. 

7.3.2.3 SampUng 
The total volume of each casing will be calculated from the results of the depth 
measurements. Two casing-volumes of water will be balled from each well. The water will 
be bailed from the top five feet of the casing, to draw fresh water in from the bottom of the 
casing. (Even if it has not been possible to removed the obstruction from IWS, this method 
will still allow purging and sampling of the well.) 

After purging two casing volumes from the well, sample volumes of the water from IW5 
and IW6 will be collected for laboratory analysis of the Target Compound Ust (TCL) 
organics. Additional sample volumes will be provided to U.S. EPA for a split sample. 
Since the obstruction is approximately five feet below ground surface in IWS, this procedure 
will allow sampling even if it has not been possible to remove the obstmction. 

7 .3.2.4 Abandonment of IWS and IW6 
After samples have been collected, IWS and IW6 will be permanently abandoned by the 
following methods. 

Over driiUng and Grouting. The existing two-inch casing will be overdrilled by a drilling 
rig equipped with a 10-inch inside diameter hollow-stem auger. The casing will be 
overdrilled to a depth of at least two feet into the confining clay layer between the upper 
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alluvial and lower alluvial aquifer. The depth to and thickness of the clay will have been 
detennined by the natural gamma logging. The augers will be withdrawn from the borehole, 
and the borehole will be filled from the bottom with grout. The rig will move on to the 
next location, while the grout sets up. 

Remove Existiog Casing 
Upon overdrilling well at the second location, the rig will return to the flfSt location and pull 
the two-inch casing out of the hole. The casing will be steam cleaned and disposed of as 
scrap metal. 

Grout to Surface 
A tremie pipe will be lowered as far down into the clay confining layer below the casing as 
possible and the eight-inch casing will be filled from the bottom with grout Groundwater 
that overflows as the hole is filled with grout will be placed in drums and allowed to settle. 
After grout and particulate matter has settled out, the water will be processed through the 
construction de-watering water treatment system. 

After the ftrst of the two casings has been grouted, the rig will move on and perform the 
same abandonment procedure on the second well 

7.4 LOWER AQUIFER MONITORING PLAN 

Water level measurements in the lower aquifer indicate a consistent horizontal gradient 
almost directly to the north. On the basis of the hydraulic gradient and the hydraulic 
conductivity calculated during the RI, the groundwater flow rate is 50 to 70 feet per year to 
the north. The horizontal gradient has been consistent without apparent seasonal effects. 
Given this flow velocity, quarterly sampling would collect samples each time the 
groundwater flow in the lower aquifer advances 12 to 18 feet. 

7.4.1 Water Level Measurements 
Water levels will be collected at each well in the upper aquifer monitoring plan (to be 
submitted) and in each lower aquifer monitoring well and piezometer, prior to sampling any 
of the wells. All the water levels should be collected in a single day to minimize the 
potential water variability with time. 

7.4.2 Baseline Sampling 
A lower aquifer water quality baseline will be established by sampling 19 lower aquifer wells 
for four consecutive quarters starting in October 1996. The flfSt "round" of sampling for 
the baseline will consist of the full-scan sampling of the new lower aquifer wells in March, 
the residential well sampling in July, and the proposed sampling of the previously existing 
lower aquifer wells in October. The proposed locations and parameters are summarized in 
Table 14. 
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During the frrst year (March and October ~996 combined) and the third quarter of the 
second year (1997) samples from one upgradient well (MW22) and 16 downgradient wells 
will be analyzed for full-scan Target Compound List (TCL) and Target Analyte List (TAL) 
parameters. Water samples from two additional monitoring wells located side gradient to 
the site (MW21 and MW7) will be analyzed for TCL parameters . 

• 
Samples will also be collected during the interim second and third quarters, and laboratory 
analyzed for compounds in a Target Indictor list (TIL). The target compounds will include 
those that have consistently been detected in the contaminant plume (benzene, cbloroethane, 
ethylbenzene, toluene, xylene, chlorobenzene, 1,2-dichloroethene, and 1,1-dichloroethane). 
Field parameters, including pH, and conductivity will be measured and recorded. 

The preliminary sampling schedule is also provide for 1998. It shows a list of wells and 
parameters to be completed. A revised list would be developed and proposed to U.S. EPA 
from a review and analysis of the baseline results. The revised plan will include the rationale 
for each on-going sampling point, presenting the rationale for changes in the locations, 
frequency, and parameters for the sampling program. 

7 .4.3 Residential Well Drinking Water Sampling 
Up to three residential drinking water wells will be sampled annually as part of the lower 
aquifer monitoring program. PWO 1, the closest private well to the site, located at 1002 
Reder RQad will be included in the sampling each year. The other two locations may be the 
same locations each year, or may be new designated wells each year. Recommendations 
regarding the locations and analytical parameters will be made each year, on the basis of the 
results of the ongoing monitoring program. 

KJSIPNIPRP 

J:\40TI\1ECHMEMO'oLOWER-AQ\L\-TM-3F.DOC 
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LOCATION AND NUMBER 

LOWER ,.QUtfER PIEZOMETER 
LOCAnON AND NUMBER 

GRIFFITH LANDfiLL LO'NER AOUtf[R 

loiONITORtNG WELL LOCATION AND NUMBER 

VERTICAL PROFILE BORING 
LOCATION AND NUMBER 

CROSS SECnON LOCATION LINE 

1. BASE MAP DEVELOPED FROM AN AERIAL SURVEY MAP 
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PIEZOI.IETERS FZ42 THROUCH PZ4" INSTM.LED 

DURING FEBRUARY. 1996 BY BOART LONGYEAR, INC. 

UNDER SUPERVISION OF 'MONTGOMERY W"'TSON. 

SEE Rt REPORT FOR INSTALLATION INFORMATION 
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EXISTING MONITORING WELLS, 

GRIFFITH LANDFILL WELLS, 

AND CLAy BORING CB-1 



(-MONTGOMERY LOG OF TEST BORING !':;fio~~o.~-~~-~-ci-~7--
WATSON Project Ameri~_(:J:leiJ_li~ Serv!ce,_Inc. I Sheet 1 of 2 

I ®> Location __ }U[f_S_IJ_h~ II _ I Surface Elevation 638.7 
\ ___ GrifJith,_Indiana _ Northing: 6732.0 
~ Easting: 6113.0 
============-----;~2~1 O~O~C~o~~~~!....:A~d~d~is~on~._!:ll~lin~o~is~6~0~1 ~01!.!._.:!T!E!::L_!!7~0~8~) ~6~91~·~50~0~0~--=============:::-:/ 

SAMPLE 

2 0.1 

3 0.0 

4 3.0 

5 0.8 

6 0.0 

7 

8 0.0 

9 0.0 

10 0.0 

ll 0.0 

12 0.0 

13 0.0 

14 0.0 

15 0.0 

VISUAL CLASSIFICATION 

Grades into Gray, Fine to Coarse SAND, Trace 
to Some Fine Gravel, Trace Pebbles, Wet (SP) 

At 9' grades into Gray Fine SAND, Well to 
Medium Sorted, Trace Fine Gravel, Wet (SW) 

Grades into Dark Gray, Fine to Medium 
SAND, Trace to Some Silt, Trace Clay, 
Increased Silt and Clay at 18.5' 
Decreased Medium Sand and Gravel, Trace 
Thin (ln") Silty Clay and Clayey Silt Layers 
Grades to Gray, Silty, Fine SAND to 20.5' 

Decreased Silt and Sand, Trace Fine Gravel at 
27' 

Becomes Very Dense and Slightly Gravel at 32' 

Trace Fine Sand at 35' 

, Fine to Coarse 

.tart _ _ _ 317!90_ _ _ _ Logger __ TJM 

Driller -- __ -ETI ·: Chief _ · 19{T 

REMARKS 

Rust Color at 5-6' 

No Odor 

Set 6" Permanent Casing to 21' 

I 
End 3/14/90 Editor 

L Rig D-50. Drill Method 4 1/411 I.D. HSA (0-21'); RWB (21-50') 
\_ The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

..:..;.:V)l?'~,:J! ·FP7f'\ D __ S:"lt....'::_~-" 

I 
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(- MONTGOMERY 
WATSON Project 

Location 

LOG OF TEST BORING 1 Boring No. MW07 
I Well No. .MW07 

A~_eric:l.ll_ G"e~i~ ~ryice, In~ Sheet 2 of 2 
___ _ ___ Rf/fS ~b~_II _________ . Surface Elevation 638.7 

Griffith, lgdiana __ ___ _ _ Northing: _ 67_3~.0 ~ G> 
2100 

Easting: 6113.0 
lllinois60101,TEL.!7081691·5000 -- --- -

SAMPLE u 
r--.-.---.--~--~~f 

Semple Depth 0 ~ 
No. PID (ft.) "' 0 

16 

17 

18 

55 

60 

VISUAL CLASSIFICATION 

Grades to Dark Gray, Poorly Sorted, Medium 
SAND, Trace to Some Fine Sand, Trace Coarse 
Sand and Fine Gravel and Silt, Occasional 
Limestone Pebbles, Wet 
Increased Fine Sand and Coarse Shale Gravel at 
45' (SP-SM) 

End of Boring at 50.0 ft 
Install Monitoring Well at 47.8 ft 

REMARKS 

No Odor 



LOG OF TEST BORING ~ 
( MONTGOMERY 

Boring No. 
Well No. 

~IWOS 
MWOS 

WATSON Project American Ch~mical Service, Inc. Sheet 1 of 2 
1 ((D) __ RI/F'S _Phas~ II Surface Elevation 638.2 

Location Griffitlt, Imli311a_ Northing: 7506.0 
Easting: 5934.0 · 

:==============~--~2~10~0~~~~~~Ad~d~is~o~n.~fl~lin~o~is~6~0~1~01~.~T~E~L.~~~6!91~-~50~0~0~--~==============~/ 

Run 
No. 

SAMPLE 
Sample Depth VISUAL CLASSIFICATION REMARKS l 

No. PID 1ft.) 

1 0.0 

2 6.0 

3 

4 0.2 

5 1.0 

6 0.0 

7 0.0 

8 0.0 

9 0.0 

10 0.0 

11 0.0 

Vegetated Surface 
Black Sandy Loam to Brown Fine SAND, 
Trace Silt (SM) 

Brown to Gray Fine SAND, Trace Fine Gravel 
(SP-SM) 

Trace Medium Sand and Fine to Coarse Gravel 
(SP), Wet 

Becomes Gray to Dark Gray, Fine to Coarse 
SAND, Trace Fine to Coarse Gravel (SP) 

Trace Silty Clay at 17' 
At 18', Grades to Gray, Silty, fine SAND, 
Trace Gray Silty Clay and Fine Gravel (SM) 

CLAY, Trace Fine 

, Trace Fine to 

Start 3/9/90 Logger TJM 
nd - - - 3/16/90 Editor 
riller - ---:Eti Chief KKT 

No Odor 

Very Slight Odor at 10' 

Slight Odor and Dark Staining at 
16' 

· Set 6" Permanent Casing to 22.5' • 

Rig -----1}.50 Drill Method 41/4" I.D. HSA 
The stratification lines represent the approximate boundary between soil types and the trnnsition may be gradual. 

J'40l7•0mr,40770 n. SOb!r _ 

I 



(/ 
MONTGOMERY 

WATSON 

I <e ~ 
SAMPLE 

Sample Depth 
No. PID (ft.) 

12 

13 

LOG OF TEST BORING 1 Boring No. MW08 
1 Well No. MW08 

Project A01_~i_can_ QJ~tcaJ Se.ryice, Inc. j Sheet 2 of 2 
____ RI/.F.S-'-.h~JI _ _ J Surface Elevation 6..18.2 

Location 

2100 

Grit_Tit~, lndi~a_ _ j Northing: _ 750§.0 
Easting: 5934.0 / 

Illinois 60101 TEL. (708) 691-5000 --- · 

VISUAL CLASSIFJCA TJON REMARKS 

End of Boring at 47.0 ft 
Installed Well to 45.0 ft 



( 

I 

"'-
Run 
No. 

MONTGOMERY 
WATSON 

((D) 
SAMPLE 

Depth 
PIO 1ft.) 

I 

2 2.5 

3 0.4 

4 0.0 

LOG OF TEST BORING I Boring No. 
, Well No. 

MW09 
MW09 

Project 
I 

American Chemical Service, Inc. 1 Sheet 1 of 1 
RI/FS Phase II i Surface Elevation 635.9 

Location 

2100 

Griffith, Indiana j Northing: 6990.0 
Easting: 4893.0 

Drive, Addison, Illinois 60101, TEL. 1708) 691-5000 

VISUAL CLASSIFICATION REMARKS 

Brown and Gray Fine SAND, Trace SiJt (SM) 

At 10.3' Becomes Dark Gray to Gray, Silty, 
Fine SAND, Trace to Little Clay and Fine Very Slight Odor at 11' 
Gravel (SM), Grades to Gray Fine SAND, 
Trace Silt and Fine Gravel (SP-SM) 

Dense, Gray, Silty CLAY, Trace Fine to 
Medium Sand and Gravel (CL-ML) 

\ ,, 

....., 

5 2.0 Thin Clayey, Fine to Coarse Sand Seam ( 1/2") Set 6" Permanent Casing at 18.5' 
at 19.2' 

6 2.0 

7 2.5 

8 2.0 
Dark Gray and Black, Fine SAND, Trace ;--'----

Medium Sand, Wet with Slight Odor (SP-SM) 

9 2.0 At 26', Grades to Gray, Fine SAND, Trace Silt 
and Medium Sand (SP-SM) 

10 1.0 
Gray, Silty Clay Layer (1/4") at 27' 
Trace to Little Medium to Coarse Sand at 30' 

11 0.2 Trace Fine Gravel at 33' 

End of Boring at 35.0 ft 
Installed Well to 35.0 ft 

Start 3/12/90 Logger TJM 

l End -3/20/90 Editor 
Driller -ETI . Chief KKT 
Rig ·o.so· Drill Metluxf -4114"Ij>. HSA 0-17'; 8 1/4" J.D. HSA 0-1'7. 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 
~----------------------------------------------------------------~~~~~~~ 



·"'·: ·>..:' 

, Boring No. / 
1 MONTGOMERY LOG OF TEST BORING Well No. 

~IWIO 
MWIO 

WATSON Project American ~h~1_11ic.a) Se_ry;ce, Inc. Sheet 1 of 1 
j ((I)) .RV.f.S_Phase 11 Surface Elevation 633.0 

Location Griffi_th, ~ndiar1a_ Northing: 77$:4.0 
Easting: _ ~100.0 / 

:~============~~2~1~0~0~~~~~A~d~di~so~n~,l~llm~o~~~6~0~10~1~T~E~L~.~~69~1~-5~0~0~0-----=============~/ 

2 20.0 

3 8.0 

4 10.0 

VISUAL CLASSIFICATION 

to 
Black Silty Fine SAND (SM) 

Gray Fine to Coarse SAND, Trace to Some 
Gravel, 4.0' to 5.5' 
Grades to Gray Fine SAND, Trace Silt and 
Medium Sand, Wet (SM-SP) 

Trace to Some Silt at 11-12', Some Gradational 
Fine to Coarse Sand Layering with Trace Fine 
to Coarse Sand and Fine Gravel, Trace 
Organics (roots) 

REMARKS 

5 8.0 
Increased Silt and Fine to Coarse Gravel to 
3.8' Set 6" Permanent Casing to 15' 

6 15.0 

1 25.0 

8 20.0 

9 22.0 

10 13.0 

11 13.0 

12 13.0 

13 12.0 

14 14.0 

~
Start _____ ... ~g~[?9____ _ _ .. _ ... _ . _ Logger .. T~-- ___ _ 
End 5/2/90 Editor Driller ---------~11----- -· · ·- ··· Chief · ·- Kkt---
Rig -~~------.:~)5Jo~_- --_ -· · · ...... _-· _ Drill MediO<l -,fit4"-tn:lls·A: · 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 



WARZYN 

24 M 

2 24 w 

3 18 w 

4 24 w 

6 24 

7 16 w 

8 12 w 

9 15 

10 

2100 

LOG OF TEST BORING Boring No. --..... M.W.lOA .... . 
Project ....... A~~d.c;an ... C.h~.QI.itaJ ... Se.n.i~~L ...... - .. ····-·- Surface Elevation _6.3.~ .. 3. .... . 
··································-·······RI/fS._P..b.as.e ... n .. _ ...... ______________________ _ 1 o b No. ----·---~.0.2..5.1 .•. 1.2. ............. . 
Location .................. G.r.if.fi.t.b.~ .. buJi.a.P..a ....... -----------···-- Sheet ·--··-··L-.... o(_ __ .. l .............. . 

60101 • TEL 691·5000 

VISUAL CLASSIFICATION 
and Remarks 

Black Sandy Silt TOPSOIL 

Loose Reddish-Brown Silty Fine SAND 
(SM) 

Graaes into Loose Gray Fine to Medium 
SAND, Little to Some Silt, Sandy Silt 
Seam at 7', occasional thin (l/4" to 
1/2") silt seams (SM) 

Medium Dense Gray Fine to Medium 
SAND, Little to Some Silt, occasional 
thin silt layers (SM) 

Very Stiff to Hard Gray Lean CLAY, 
Trace Gravel (CL) Trace of Clayey Sand 
and Gravel at 19.0' 

Gray Fine to Medium SAND, Trace Silt 
and Fine to Coarse Gravel, Trace of Silt 
Laminations, wet with chemical-like 
odors (SP-SM) 
Grades into Gray Fine SAND 

SOIL PROPERTIES 
PID 

(ppm} 

6.0 

40.0 

40.0 
35.0 

4.0 
2.5 

2.0 

13.0 

9.0 

0.4 

.____.. 

I 
I 
I 

Gray Clayey SILT and Silty CLAY 
(layered), Trace to Some Fine Sand and 

,..._,.....,... vel (ML) 
0.0 
0.0 

ncreased Amount of Gray Silty CLAY, 
Fine Sand and Fine to Medium 
and Li~estooe) Gravel 

es to Gray Clayey SILT, Trace to 
ule Fine Sand (laminated) (CL-ML) 

0.0 

OTES 
Start 3./.l.l./.9..0. End .J.D-.7./.9..0. , 
Driller -~IL ... Chief .... :K:KI ..... Rig.P..::.S.O ..... : 
Logger _P.MS. .. _ Editor ___ TJ.M..... ·-·················! 

ill Method A .•. ~.S..~ ... H.SA.. _____ .......... _ ....................... . 
·--·-·----··-~··~·••·-•••••••ouooo.-•u•••••••••••••••••..,•••••-••-••••••••••••••••••·••••· 



( WARZYN 
LOG OF TEST BORING 

Project ....... Am~.d.~aP. ... C.b.e.mi.t.~d .. ~ni(;e.s ....... ·-··-··-····-··-
Boring No ......... MW.l.O.A .. 
Surface Elevation _ .... 6.3.4 .• 3 

············-·················-··-···-RlLFS._P..b.Me ... II ........... -........... -·-·--········ Job No ................ 6.0.:Z.S.l. •. D ....... _ 
Location ·····-·-···-··G.ri(f.i.t.h,...llldiao.a. ...... -·····--··-·--·-·-- Sheet .......... l. ... _ .. of ........ .l.·-····-

Z100 CORPORATE DRIVE • ADDISON. llliJIOIS 60101 • TEL C708) 691·5000 

l 

SAMPLE 

! Rec M • ll Depth flo. 11 • 01St 
"''"·) Value (ft.) 

I
I
f-
1- 35-

1-

'---
t
r
I-

I- 4Q

I-
I-
I-

1-

1-

- 45-
f-
I-

I-

I-

I-
r- . 
1-5(}-
1-
I-
I-
I-... 
I-
f-
I-
f-
I- 55-
f-
I-

I-

1-

t-ro-
f-
1-

_...._ 

I

I-

I- 65-

1-
f-
1-
1-
r--

I-

I- 7(}-

VISUAL CLASSIFICATION 
and Remarks 

iGray Fine to Medium SAND, Slight 
[Trace of Clayey Pockets ( 1/4• layers) at 
~6.8' (SP) 

End of Boring at 27.0 Feet 
Abandoned Location for Deep 

Monitoring Well 
Tremmie Grout Borehole 

SOIL PROPERTIE: 
qu PJD 

(qa) 
(fc:fl (ppll) 



WARZYN 

\._~ 
No. 

w 

2 w 

3 w 

~ w 

5 

6 

------

LOG OF TEST BORING Boring No ......... M.WlOB. ...... . 
Project __ ... A.!II(!.r.ica~ ... C.b~.IJl.i.t~LSe.r.:r.i.C.~---·-······-····-···- Surface Elevation ··-··6.3.4 .• 2 ..... . 
-·-·························-····-·····RI/fS __ P..b.a.se.JL .... -·-----·-···-····-· Job No. _______ o.O.l.S..l .• .l.Z. ............ . 

2100 L::: -~·:;~--~-~~:f.i.t.b.~ .. IA:~:r:a~101 ~-·-·····~-:~··-~91-:::oet __ 1..___ of__J .... _ ....... =.J 
VISUAL CLASSIFICATION 

and Remarks 

Straight Drill to 5' 
6" of Dark Organic SILT on Surface 

Light Brown Fine to Coarse SAND (SM) 

Light Brown and Gray Fine to Coarse 
SAND, Trace Gravel (SP-SM) 

Light Brown to Gray Silty CLAY, Trace 
of Fine to Coarse Gravel (CL-ML) 

nng at 21.0 Feet 
Abandoned Location for Deep 

Monitoring Well 
Tremmie Grout Borehole 

R LEVEL OBSE 

PID 
(~) 

30.0 

20.0 

30.0 
10.0 

'1 

-

.Vhile Drilling :SZ. 5.5 Upon Completion of Drilling -~--- Start 3.Ll8.L.9..0. End 3.L')..S./.9.JJ. 
Time After Drilling __ _ Driller _.EJ:X_. Cnief ,_.KKI .. _. Rig.P..::S.O .... .. 
Depth to Water Logger _.P..MS.-. Editor .... .TJ..M..... . ................ . 
~~~~~~~~~~~~~~~~~~~~~~~Drill Method.~~~~---·------·----................. . 



(/ MONTGOMERY LOG OF TEST BORING Boring No. 
Well No. 

M\VIOC 
MWIOC 

WATSON Project American Chemical Service, Inc. Sheet 1 of 1 

1 ((D) . _RI/F:S Phase II I Surface Elevation 634.7 
\ Location Griffjth, Indiana Northing: 7554.0 
"'-- Easting: 5229.0 
~==============~-.~2~10~0~~~~~JA~d~di~so~nJ,I~II~~o~is~6~0~1£01~T~EL~.f(7~0~8~)6~9~1~-5~00~0~--~==============: 

1 3.0 

2 

3 15.0 

4 2.5 

5 0.0 

6 2.0 

7 3.0 

8 1.0 

VISUAL CLASSIFICATION 

Silty Clay Layer (2") at 10.2' 
Becomes Dark Gray to Brown Fine to Coarse 
SAND, Trace Coarse Sand (SP-SM) 

End of Boring at 25.0 Ft 
Well Venting Gas 

Start 3/28/90 Logger SJB 

Driller ·-ETr - Chief -KKt-

REMARKS 

Set 6" Permanent Casing to 17' 

Odor Present 

~ 
End - - 4i3i9o Editor TJMISJC 

Rig --i>="59- Drill Method 4.25" I.D. HSA, 5.87511 RWB 
Tb~ stratification lines represent the approximate boundary between soil types and the transition may be gradual. 



( MONTGOMERY 
WATSON Project 

----------- ---

LOG OF TEST BORING 
Boring No. 
Well No. 

----------

MW2l 

American Chemical Service, Inc. Sheet 1 of 1 

I 
\ e Location 

Surface Elevation 631.3 
Griffith, Indiana Northing: 7067.0 

Easting: 4546.0 

SAMPLE 

2100 Cnr~r>nr.AtA Drive, Addison, Illinois 60101 TEL.I708)691-SOOO 

VISUAL CLASSIFICA TJON 

of Marsh Area 
Black Organic Sand on Surface 
Straight Drilled to 4.5' 

Black to Gray, Fine SAND, Trace Silt (SW) 
Wet and Runny, No Odor 

Increased Silt, Trace Clay 

(CL-ML) 
Set 6" Permanent Casing to 14.5' 
Trace Fine to Coarse Gravel at 15-17' 

Trace Fine Sandy Silt at 18-19' 

End of Boring at 33 .I ft 
Installed Well to 33.1 ft 

Start 12/13/90 Logger TJM 
End 12/18/90 Editor DSP 
Driller Mathes Chief CSH 
Rig CME 550 Drill Method 3 7/8" RWB 
~~--~~~~--~--~---~~~~~----~---~~-~~-\ The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

REMARKS 

------------- _ ______.i~(!l Z:£i.ill.L4L!U.!.Lil.;._5JJJt!...._ 



v 

LOG OF TEST BORING 
Boring No. 
Well No. 

MW22 
( MONTGOMERY 

WATSON Project American Chemical Service, Inc. Sheet 1 of 2 
Surface Elevation 634.0 l • Location Griffith, Indiana I Northing: 4898.0 

2100 Illinois 60101 TEL. (7081691·5000 
Eastipg: 5108.0 

SAMPLE u 
~--------T---~---4=~ Run Semple Depth 0 ~ 

No. No. PID (ft.} (/) Cl 

1 

2 

3 

4 

VISUAL CLASSIFICATION 

(SW) 
Straight Drilled to 12.0' 

Becomes Gray, Fine SAND at 4' 

At 9-10' Grades back to Brown, Fine SAND, 
Trace Fine to Coarse Gravel (SW) 
At Brown and Gray, Fine SAND, Trace to 

' Some Silt and Silty Clay Layering (SM) t
1 

id 
Increasinly Siltier with Depth , 1 _.j 

:;1 ;': 
G ~ i ; ~ All ray at 16' with Increased Silt and Clay ~ ! ;~1 

Layering :--i ;;! 

5 

Gray, Silty Fine SAND, Trace to Some -1:1 H 
--..._._u;_u_ Medium Dense Gray Silt, Trace to Little Clay _11 m 

~~ /~ ~ 
'"=G=-r-ay'-.-=s=il_ty_C=L=-A-:-Y::-:-:-La-ye-r-ed-=--w-,-ith-=--=G=-r-ay-.-=s=il-ty---' PJ h 

6 Fine Sand at 20-24' (0.2 to 0.8' Thick) [ [ J 
(CL-ML) i'j 

' 
7 

8 , Fine Sand 

9 

10 

11 

12 

Start 12/14/90 Logger TJM 
End 12/20/90 Editor DSP 

~ 
Driller Mathes Chief CSH 
Rig CME 550 Drill Method 3 7/8" RWB 

The stratification lines represent the approximate boundary between soil types and the transition may be graduaL 

REMARKS 

J\4071\fijnt\40]70 0· StJ!il.!.._ 



( MONTGOMERY LOG OF TEST BORING 
Boring No. 
Well No. 

MW22 

WATSON Project American Chemical Service, Inc. Sheet 2 of 2 
1 Ill\\ Surface Elevation 634.0 
\ \QII Location Griffith, Indiana Northing: 4898.0 
~ Easting: 5208.0 
;==============~~~21~0~0~C~o~~~~~A~dd~is~on~.~ll~lin~o~is~6~01~0~1~,T~E~L~.(~70~8~)~6~91~-~50~0~0~--~==============: 

SAMPLE u 

Depth =i Sample 
No. PIO 

g(!) 
(ft.) 

45 

~50 
t__ 

-

VISUAL CLASSIFICATION 

to lU'-'UlUlll 

Medium Gravel and Pebbles (SM) 
Increased Medium to Coarse Sand at 53-55' 

:-- 55 ·-'--------------------

f=- 65-

;-

L 
r-
l--
;- ! 
:-- 70 i 
r=- : 
I- I 
~ I 

t- I 

~ 75 -i 
I 

L . 
'- I t- 80' 
>--- I 
~ I 

I 
I 

~- 85 l 

End of Boring at 55.0 ft 
Installed Well to 54.5 ft 

I :E 
I <C 

I :j l3 
w<( 

I 3: 0 

i, ; I 

:~; 
I P11 
·~· l r;; ' 
!~. 
I='> ·=· I R 
ii==1 1 :p. 

REMARKS 



v 

\.....) 

( LOG OF TEST BORING Boring No. MW23 
MONTGOMERY Well No. 

WATSON Project American Chemical Service, Inc. Sheet l of 1 
j • Surface Elevation 631.1 
\ Location Griffith, Indiana 

1 
Northing: 7404.0 

"'--- Easting: 4717.0 
~==============~.-2~1~0~0~~·~~~~~·~aO~rw~e~,A~d~d~is~on~.~lll~m~oi~s~60~1~0~1,~T~E~L.~(~70~8~)~69~1~-5~0~0~0----~==============-

Run 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

SAMPLE u 

Depth J~ go 
PIO (ft.l 

VISUAL CLASSIFICATION 

Medium Dense, Gray, Fine to Coarse SAND, 
Trace Silt (SP) 

, Trace Fine to 

Seat 6" Permanent Casing to 15' ,., ,., 
: i 

'I , Fine to Medium SAND Layer, Trace 
Gravel (SP) 

: i! 
i i: 

·! I l 

Layer ( 1.5") of Fine to Coarse SAND and 
GRAVEL at 29.8' 

End of Boring at 31.0 ft 
Install Well to 30.3 ft 

Start 1/9/91 Logger DP/TM 

l 
End 1/15/91 Editor DSP 
Driller ETI Chief MES 
Rig DSO Drill Method 4 718" RWB 

The stratification lines represent the approximate boundary between soil types anti the transition may be gradual. 

REMARKS 

---------------------------------___J'AQ_77\GH)t'4011n O·SOfjll.....~ 



MONTGOMERY LOG OF TEST BORING ~:~it~:.o-
/ 

( 
MW24 

WATSON Project American Chemical Service, Inc. Sheet 1 of 1 

j Ill\\ Surface Elevation 633.1 
1\_ 'WI Location Griffith, Indiana Northing: 8033.0 

· Easting: 4596.0 
:===============--~2~1~0~0~~~~~~~~~111t~-no~is~60~l~O~l~~~~)~6~9~1-~:5~00~~~--~==============~ 

r-~~S_A_M~P_L_E~~ ¥ I ~ 
Depth a~ VISUAL CLASSIFICATION d ~ Run 

No. 

2 

3 

4 

5 

6 

7 

8 

Start 
. End 

t 

Driller 
Rig 

No. PIO (ft.) r))..., :: 0 I 

10 

~ 

15 nse, 

r20 
I ,_ 

~ l 
~ 25 _j r- . 
r 
r 

lay, Trace Fine 

Dense, Gray, Silty CLAY, Trace Fine to -~ f.~ f j 
Coarse Sand (CL-ML) i : i .l 
Seat 6" Permanent Casing to 16' _j ~ 
Gray Fine SAND, Trace Medium Sand and Silt .. 

'' (SM) 
Gray Silty CLAY Layer (2.5") at 23.3' 

; 

! ~ 

' --, 

iE; 
I --, 

Trace to Little Silt at 27.5' 

30 :I; 
l----'--'t----------------j ! 

1/8/91 
1/11/91 
ETI 
DSO 

End of Boring at 31 ft 
Install Well to 31 ft 

Logger 
Editor 
Chief 
Drill Method 

I 

DSP 
TM/DS 
MES 
4 7/8 11 RWB 

REMARKS 

\, The stratification lines represent the approximate boundary betWeen soil types and the transition may be graduaL 
------------------------------- - --- -·------· -------~------ ---~- - _,J_:..1_:J7_lSJJ.!I!.:..1fJ11.S..LJ.2.:....1!' .. _ 



----------------------------~---------~~-

( MONTGOMERY LOG OF TEST BORING 

WATSON Project American Chemical Service, Inc. 

I 

2100 Corporate Drive, Addison, Illinois 60101, TEL. (7081 691-5000 • ~ 
Location Griffith, Indiana 

SAMPLE 
Run ~ Semple Depth VISUAL CLASSIFICATION 
No. >- No. PID (ft.) 

1-

SAND 

:I 
I' 

i I 'l 
• i 

l: 
SW/GP ~: . I 

'-=c=L-A~Y-:-------------~- i ; i · 

I [ 

Start Logger 
End Editor 

Rig Drill Method 

Boring No. 
Well No. 

M-lD 

Sheet 1 of 2 
Surface Elevation 637.1 
Northing: 5747.0 
Easting: 4359.0 

REMARKS 

~ 
Driller Chief 

The stratification lines represent the approximate boundary·between soil types Md the trMsition may be gradual. 



--- -------------

( 
I 

---------------

LOG OF TEST BORING Boring No. 
Well 1'\o. 

M-ID 
MONTGOMERY 

WATSON Project American Chemical Service, Inc. Sheet 2 of 2 
Surface Elevation 637.1 

I 

\ • Location Griffith, Indiana Northing: 5747.0 

2100 Corporate Drive, Addison, Illinois 60101, TEL. (708) 691-5000 

SAMPLE ; ~I 
1-R-u-n-,--~-rS-a_m_p_le-.I-----.--De-p-th4 £ ~) 

No. ~ No. PID (ft.) 

r

f-

f-

f- 45-
f-

-

I 
f- I 
f- 50 

! 

I 

VISUAL CLASSIFICATION 

i; 
I I 

: I i 
' I I 

SAND 

~~---------------------------~--! 

f 

--' 

! ~ 
f-
r 
:.::-55-
f---

~ 
f---

r-
'--
L 
f--- 60 -
'-
.---

-
I 
,_ 
.---

t- 65 ~ 
I--
f::-
'-
f---

I 
~ 

,_ 

~ 70~ 

r- ! 
I 

I i >--
L 
I c- 75 __, 

r-- i 

rss' 
I . 

I 

! 
I 

I End of Boring at 50.5 ft 

Easting: 4359.0 

REMARKS 



/ 
I 

I 

I 
\ 

Run 
No. 

MONTGOMERY LOG OF TEST BORING 
WATSON Project American Chemical Service, Inc. 

• Location Griffith, Indiana 

2100 Corporate Drive, Addison, Illinois 60101, TEL. 1708) 691-5000 

SAMPLE ~ 

·I ~ Sample Depth 
> No. PID (ft.) ~~ 
1-

r- .. J 
- .. · .. 

:: · .. _:_. 

-
r---
r- 5 -:.• ·.· 

.. 

~ ' 
' 

,,,, 

f ~.·" ' 

j 10-
I-

J 

~ I 
I 

I 
t- I r=- 15 1 

~ r-
r-
[_ . i 

201 l ~ 
/ 

r-

t 

VISUAL CLASSIFICATION 

SAND (SP) 

PEAT (PT) 

SAND (SP) 

CLAY (CL) 

i i 
1-J !) I -J ~ o..~<C 
.~ol 

I 

r~ ~-/J 

V.~ r:1 
~~ ~~A 
k M. f-1 
~ t/A 

d 1'. d 
r:, (j . ,, ,_.\ ... , 

M t:; . Vj 
: -1 ;·/1 
•·' r·l 

: .. J v~ 
~--1 ;< 1 
r. ~ :-. 
r:_: ~:i .. • . : 

' :/j : i ; . 
'; . : 
: ... . . 
• I 

:_; ··: 
; ' ; . 
--· 'I 

I I 
I : 

! i 
' ! i 
I 
i 

; i. 

I I i 

i : 
I :! 

I. 
I . . . 

. \ ~ . 

! i : i 

Boring No. M-2D 
Well No. 
Sheet 1 of 2 
Surtace Elevation 635.0 
Northing: 6495.0 
Easting: 3997.0 

REMARKS 

! ' '; 
~~--~--~~~----~G~E~N~E~R~A~L~N~O~T~E~S~----~-------------~ 

Start 
End 

Logger 
Editor 
Chief 
Drill Method l Driller 

Rig 
\ The stratification lines represent the approximate boundary between soil types and the transition inny be gradual. 



I 
! 
I 

OG OF T S 0 
Boring No. 

MONTGOMERY l E T 8 RING Well No. 
M-2D 

WATSON Project American Chemical Service. Inc. Sheet 2 of 2 

1 1ft\\ Surface Elevation 635.0 

\ \WI Location Griffith. Indiana Northing: 6495.0 

"' Easting: 3997.0 
•:=============~--~2~10~0~C~o~rp~o~ra~te~Dr~iv~e~,A~d~d~is~on~.~ll~lin~o~is~6~0~10~1~,~T~EL~.~(7~0~8)~6~9~1~-5~0~0~0----~~============== 

SAMPLE ~ 
l: 

t----·-----;------;,----,,-----,------~ -J Q. 

Run o..w Sample I Depth - < oa:. 
No. ~ No. : PID I ft.) fll ~-'! 

VISUAL CLASSIFICATION 

I 

I 
I 

I ~~ 

; -J ~~~ 
;u::l< 
: ~ 2i 

; 

i 
I 
I 
i 

' 
i 
' I 
i 

; 

' ;·: 
I I I 

;·, 

' 
SAND (SP) 

~~------ -------~ ~ I 
, F=l I 
I :=:::t: 

I 
--~1 ~ ---------

-~- 55 _; ___ ' ------- ~ -- - --~~ ~---- ~ 

-
t- 65-
~ ' 

r--
[__ 

E-
r-- 75 j 

-
r=---
t
r ..___ 

=- 80 -j 
!- I 

~ 

I 

f=- 85 ~ 
! 

End of Boring at 55.0 ft 

.~1 

= . ~ ~ 

=· ==! ' 

REMARKS 



v 

( MONI'GOMERY LOG OF TEST BORING Boring No. 
Well No. 

M-3D 

WATSON Project American Chemical Service, Inc. Sheet 1 of 1 
IIJl\ Surface Elevation 630.5 l \WI Location Grimth, Indiana Northing: 6821.0 

"-- Easting: 4144.0 
:=============~--~2~1~00~C~or~po~r~at~e~D~riv~e~.~A~dd~is~o~n.~l~llin~o~is~6~0~1~0~1.~T!E~L.i17~0~8~l!69~1~-5~0~0~~~--~===============~ 

SAMPLE u 
~R-u-n-r-~-r-S-am_p_le-r-----.--De-p-th---1 = f 

- g~ No. ~ No. PID (ft.) 

~ 

I ~ 

1--
I 

~ 

~ 5- : . 
f-

f- .· . 
.. 

'--

1--

f- 10-

VISUAL CLASSIFICATION 

SAND (SP) &TI 
~ tl 

A ~J 

-~ 

t ~1 
~~ 

:= ;,:.,.~,.;,.,.t--=c=-LA_Y.,..(~C-L)----------~u 
~15~ fi ;, 

f-
1--

f- ,-;::;;:__, 
j-- t '///A 

~/1 ~ r0:::-) 
V///>) i. 

~ ' ' ~ 

: l ' 
~""', :..:L.+i-S_,_A_N_D_(S~P-) --------------------'; ~ , 

~ 25- .· 1 i ~: 
.I ~~ 

I ~= : 
1--

~ 30-
f--

1--

1--

1--

~ 35-

~ 

f-

f-

1-
~ 
f-- 40-

End of Boring at 31.0 ft 

GENERAL NOTES 
Start Logger 
End Editor 

Rig Drill Method 

I 

I 
I E!, 

. i 

! r 

I 
I l 

~ 
Driller Chief 

The stratification lines represent the approximate boundary between soil types Md the trMsition may be gradual. 
'·---------------------------------------

REMARKS 



I 
\ 

------~---~--~-~ --~ 

I 
I MONTGOMERY LOG OF TEST BORING ~:~it~~o. M-4D 

WATSON Project American Chemical Service, Inc. Sheet 1 of 2 

1 Jilt\ Surface Elevation 631.4 
\ \WI Location Griffith. Indiana Northing: 6538.0 
~ Easting: 4949.0 

-==================--.:~2~1~00~C~o~rp~o~ra~t~eED~ri~ve~.~A~d~d~is~on~.~l~lli~no~i~s~6~0~10~1.~T~E~L~.~f7~0~8~)~6~9~1·~5~0~0~0--~~==============~~-

SAMPLE I !::! 
~-.-.-----.----.---~1 ~ 

~ Sample I J Depth j c5 ~ Run 
No. ~ No. PID i (ft.) : Cll <.? 

f.- I 

c- I 
t I 

~ ·~ 
~ I 
r-- r 
- i ,__ 
r- ! 

10 -i 

VISUAL CLASSIFICATION 

SAND (SP) 

Start Logger 
End Editor 
Driller Chief 
Rig Drill Method 

I I 

:::E 
<l: cr:· 

,::l<.?j 
·~~~ >Oi 

1; 

:; 

------c--------
The stratification lines represenc th·e apprmtimate boundary between ~()il typc:s and the transition may be gradual. 
~--~- ---~-----------

REMARKS 



----------------------- ----·----- ---------

M-4D ( MONTGOMERY LOG OF TEST BORING 
Boring No. 
Well No. 

I 
\ -

Run ~ 
No. > 

1-

I 

~J I 

WATSON Project American Chemical Service, Inc. Sheet 2 of 2 
Surface Elevation 631.4 • i Location Griffith, Indiana ! Northing: 6538.0 
Easting: 4949.0 

2100 Corporate Drive, Addison, Illinois 60101, TEL. (708) 691-5000 

SAMPLE I ~-

1 _,~ id~ 
i 3:0 
I I 

Semple 
No. 

1 
PID 

Depth 
(ft.) 

VISUAL CLASSIFICATION 
,. I ! 
! l :; 
I I ': 

~ 
i! /! 

IIi' .. I 
45 --¥""'44-=-sA~N-==o=-(=s=P)--------------i/ ~ 

~ !~I 
t- I '==' r::- I :=; ' 
r- 50 ' :::: i 

[ 1 

, I 
~55~ 
t_ . 

f=-
f=-
t::_ 60 

~ 
r
t-

~ 
f.- 65 

~ 

La~ 
I 
I 

75 J 
I 

~80~ 

f··~ 
I ! 

End of Boring at 51.0 ft 

REMARKS 



MONTGOMERY 
WATSON 

LOG OF TEST BORING Boring No. 
Well No. 

M-SD 

Project American Chemical Service, Inc. Sheet 1 of 1 
Surface Elevation 633.0 

\ <m> t Location Griffith, Indiana Northing: 7094.0 

21 00 Corporate Drive, Addison, Illinois 601 01, TEL. (7081 691-5000 
Easting: 4171.0 

Run 
No. 

SAMPLE (.) 

~ 

~/Sample J Depth 5~ 
~ No. PID : (ft.l r.?C1, 

C-
I 

j I 
I 1 

5-

lliilill 

t " -· / ~ 

V<- -/ ~ 

r;_i~/1 

VISUAL CLASSIFICATION 

SAND (SP) 

SILT (ML) 
-----

SAND (SP) 

- ~~>:,.;-1 
:-- 20 t~· ·~'-'-'·.;,,'""--~1---c--=---c--- ·-----. ---~~-- '- ----------- ' 
~ I ! SAND (SP) 

I 

I ' 

I I I I I I rl 
Start 
End 
Driller 
Rig 

~ I 
I 

' 

~ 25 J t_ . 

r=--

End of Boring at 31.0 ft 

GENERAL NOTES 
Logger 
Editor 
Chief 

~ =! =' '= 
:~ 

'::::::::: 
.~ ·=· =I :c=.i, 

---~_j I I 

---~--·----

Drill Method 
----~---

The stratification lines represent the approximate boundnry hetween snil types and the transition may he graduaL 

REMARKS 



(MONTGOMERY 
WATSON 

LOG OF TEST BORING 

Project American Chemical Service, Inc. 

Boring No. 
Job No. 
Sheet 

CB01 ~ 
4077.0075 

__ l of 1 

--~~~5 l • Location Grll!llh,Indlana 

~============~--;4~1~~~1~8~~~~~M~i~~~R~o~~.~P~.O~-~~~x~80~1~2.~~~~~-.~M~I4~~~7~6.~T~EL~-~~~~----============~ 

SAMPLE 
Rec. Mols· N Depth 

~- (in.) lure Value (ft.) 

1 

2 

4 

5 

VISUAL CLASSIFICATION 
and Remarks 

Gray, Fine to Coarse SAND, Silt and Fine Gravel 
(SP) 
Gray, Fine SAND, Trace Silt, Slight Odor 
Present (SP) 

Increased Medium Sand to Trace to Little 
Medium Sand 

End of Boring at 18.0 ft 

PID 
(ppm) 

0.0 

2. 

While Drilling '¥ 4.0 ft. Upon Completion of Drilling ~..__ __ ft. Start 9/ll/90 End WH/?0 

Remarks 

Time After Drilling Driller ETI Chief 1\-fflS Rig 054) 
Depth to Water Logger '('JM Editor _ 

to Cave in Drill Method 37/P,'' _RWB. 



) 



v 

Gl 

BAROMETRIC PRESSURE DATA 



---- ------·-·---·-

Meteorological Data 
Gary Indiana Airport 

Date/Time 
214196 11:00 
214196 12:00 
2/4/96 13:00 
214196 14:00 
2/4/96 16:00 
214196 17:00 
214/9618:00 
214/9619:00 
2/4/96 20:00 
2/4/96 21 :00 
215196 5:00 
2/5196 6:00 
2/5196 7:00 
215/96a:oo 
215196 9:00 

2/5196 11 :00 
215196 12:00 
215/96 13:00 
2/5/96 14:00 
2/5196 15:00 
215196 16:00 
2/5/96 17:00 
215/96 1a:oo 
215/96 19:00 
215196 20:00 
215196 21 :00 
2161965:00 
216196 6:00 
2/6196 7:00 
216196 9:00 

216196 10:00 
216196 12:00 
216/9613:00 
216/96 20:00 
216196 21 :00 
217/96 5:00 
217/96 6:00 
217/96 7:00 
217/96 8:00 
2/7/96 9:00 

217196 10:00 
217/96 11:00 
217/96 12:00 
217196 13:00 
217196 14:00 
217/96 15:00 
217/9617:00 
217196 1a:oo 
217/96 20:00 
217196 21 :00 
217/96 22:00 

BAROMTERXLS 

! 

I 

I 
; 

i 

! 

J 
I 

l 
; 

I 
I 

i 

I 

I 
I 

Barometer ---Air TemeJ_ 
(inches Hg) 1 F ! 

30.63 -2 I 
30.62 0 
30.6 3 

30.58 5 
30.56 6 
30.56 6 
30.55 5 
30.55 5 
30.54 5 
30.51 4 
30.3 6 

30.28 7 
30.2a 9 
30.2a I 13 
30.27 I 15 , 

30.29 22 
30.28 24 
30.2a 25 
30.29 24 
30.29 24 
30.32 24 
30.34 I 24 I 
30.37 ; 21 I 
30.39 i 20 I --+----

30.41 i 20 I 
30.41 J 19 
30.42 I 11 
30.42 I 11 
30.42 ' 10 

' 
30.4 16 
30.42 22 I 

30.35 30 
30.31 32 
30.09 33 I 

' 
30.07 33 
29.81 35 

' 
29.81 37 I 

29.79 40 I 

29.8 40 
29.81 41 
29.79 I 44 
29.8 i 44 I 

29.a 45 
29.77 47 
29.76 46 
29.74 46 
29.72 45 
29.76 44 
29.75 I 44 I 

29.76 I 43 
29.75 i 43 

Data 

Pagi! 2 

Wind \ Wind 
Speed I Direction 
mph ! (degrees) 
12 260 
12 260 
12 250 
10 270 
14 260 
12 260 
10 250 
10 250 
9 240 
9 200 

14 200 
14 200 
14 200 
17 220 
14 250 
14 270 
14 280 
13 280 
12 300 
9 300 
9 310 
a 300 
a 350 
a 350 
7 350 
7 310 
0 0 
6 200 
6 180 

10 180 
9 180 

16 180 
14 170 
14 160 
14 160 
17 180 
17 200 
17 200 
17 210 
17 220 
14 220 
14 210 --
14 240 
16 220 
14 210 
14 210 
12 180 
15 210 
14 200 
14 200 
17 200 

9113/96 



v 

Meteorological Data 
Gary Indiana Airport 

Date/Time 
217196 23:00 
2/8/96 0:00 
2/8/966:00 
2/8/967:00 
2/8/968:00 
2/8/969:00 

218196 10:00 
2/8/96 11 :00 
2/8/96 13:00 
218/9614:00 
218/9615:00 
2/8/96 16.00 
2/8/9617:00 
2/8196 18:00 
218196 19:00 
218/96 20:00 
2/8196 21 :00 
2/9/965:00 
2/9/966:00 
2/9/96 7:00 
2/9/968:00 
2/9/96 9:00 

2/9/96 1 0:00 
2/9/96 11 :00 
2/9196 13:00 
2/9196 14:00 
219196 15:00 
2/9/96 16:00 
2/9/96 17:00 
2/9/96 18:00 
2/9/96 19:00 
2/9/96 20:00 
219/96 21 :00 
2/10196 5:00 
2/10196 6:00 
2110/96 7:00 
2/10196 8:00 
2/10196 9:00 

2/1 019610:00 
2110196 11 :00 
211019612:00 
2/1 0196 13:00 
2/10/9614:00 
2110/96 15:00 
2110/9616:00 
2110/9617:00 
2110/9618:00 
2/1()'9619:00 
2110/96 20:00 
211()'96 21:00 
2/11/96 5:00 

BAAOMTER.XLS 

j 

I 

--------------------- ·-

Page 3 

I Wind Wind 
Barometer : Atr Temp Speed 1 Direction 
(Inches Hg) i F mph (deJJHS) 

29.75 42 16 190 
29.72 I 42 15 180 
29.58 44 12 220 
29.59 44 14 230 
29.53 45 14 220 
29.55 45 14 240 
29.54 46 14 240 
29.56. 49 14 260 

-29.61 44 14 280 
29.61 45 12 280 
29.62 45 12 280 
29.64 46 12 280 
29.68 44 12 280 
29.71 43 12 280 
29.74 42 12 270 
29.n 40 12 270 
29.78 40 12 270 
29.87 34 12 260 
29.87 33 12 260 
29.89 32 12 260 
29.91 1 34 9 260 
29.92 37 7 280 
29.93 ' 40 6 290 I 

29.93 i 43 6 310 
29.89 48 9 200 
29.87 I 49 13 200 
29.87 50 12 220 
29.86 50 12 210 
29.86 47 9 200 
29.85 i 46 9 200 
29.85 I 44 9 200 
29.83 43 9 190 
29.82 43 10 190 
29.6 43 14 210 

29.59 43 14 210 
29.58 43 14 210 
29.57 44 17 200 
29.54 47 14 210 
29.51 49 14 210 
29.5 53 14 210 

29.47 55 17 240 
29.47 57 17 260 
29.47 56 14 260 
29.5 56 14 270 
29.53 54 14 270 
29.56 47 14 270 
29.61 42 17 270 
29.63 40 17 270 
29.64 38 17 270 
29.63 37 17 270 
29.65 35 14 270 

Data 9/13..:16 



---- ~~----- -

Meteorological Data 
Gary Indiana Airport 

Date/Time 
2/11/96 6:00 
2/11/96 7:00 
2/11/96 8:00 
2/11/96 9:00 

2/11/9610:00 
2/11/96 11 :00 
2/11/9612:00 
2/11/96 13:00 
2/11/96 14:00 
2/11/9615:00 
2/11/9616:00 
2/11/96 17:00 
2/11/9618:00 
2/11/96 20:00 
2/11/96 21 :00 
2/12/96 5:00 
2/12196 6:00 
2/12/96 7:00 
2/12/96 9:00 

2/12/96 10:00 
2/12/96 11 :00 
2/12/96 12:00 
2112196 13:00 
2/12/96 14:00 
2/12/96 15:00 
2/12/96 16:00 
2/12/9617:00 
2/12/96 18:00 
2/12/9619:00 
2/12/96 20:00 
2/12/96 21:00 
2/13/96 5:00 
2/13196 6:00 
2/13196 7:00 
2/13196 8:00 
2/13/96 9:00 

2/13196 11 :00 
2/1319612:00 
2/13196 14:00 
2/13196 15:00 
2/13/96 16:00 
2/1319617:00 
2/13/96 18:00 
2/13/9619:00 
2/13/96 20:00 
2/13/96 21 :00 
2/14/96 5:00 
2/14/96 6:00 
2/14/96 7:00 
2/14/96 8:00 
2/14196 9:00 

BAROMTER.XLS 

I 
I 

I 
I 

! 
I 
! 

L 
' 
I 

! 

I 

Barometer 1 Air Temp-
(inches Hg) , F 

29.66 35 
29.68 35 I 

29.72 ' 34 
29.74 ' 33 ! 

29.76 
• 

33 
29.79 i 33 I I 

29.83 I 32 ' 
' : 

29.85 ! 32 
29.88 i 32 I 

I 

29.92 31 i 
29.94 I 30 I 

29.97 31 I 

30 31 j 
30.03 30 [ 

30.05 30 i 
30.15 22 i 
30.16 21 I 
30.16 21 
30.21 20 
30.23 I 20 I I 

30.24 21 I 

30.23 I 22 
30.23 -+ 23 

-'-

30.21 I 24 
30.21 : 24 
30.21 25 
30.2 ' 26 i I 

30.21 

1 
25 ! 

30.22 24 i 
30.22 : 24 
30.21 I 24 
30.07 24 I 

' I 

30.05 I 25 J 
30.02 25 ! 
29.98 26 
29.94 ' 28 I 
29.82 33 ! 
29.75 34 
29.61 36 
29.57 i 36 
29.55 38 
29.52 : 38 
29.48 36 
29.47 38 
29.48 i 37 i 
29.51 34 ! 
29.55 30 ' I ! 

29.56 I 30 -, 
29.56 30 
29.58 : 30 I 
29.6 I 32 I 

Data 

Page 4-

Wind Wind 
Speed ' Direction 
mph i (degrees) 
14 270 
14 270 
14 280 
14 290 
14 290 
17 310 
17 310 
17 320 
12 I 340 
12 340 
12 340 
12 340 
12 340 
15 330 
12 330 
12 320 
12 310 
12 310 
12 310 
12 310 
12 310 
15 i 340 
17 I 350 
12 350 
12 350 
12 350 
12 310 
12 290 
12 290 
12 300 
9 290 
7 180 
8 180 
8 180 

12 180 
12 180 
12 180 
17 160 
16 180 
16 180 
15 180 
12 190 
15 200 
12 I 240 
12 270 
12 290 
12 280 
8 280 
8 270 
9 270 

12 280 I 

9/13/96 
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Meteorological Data 
Gary lndiana Airport 

...,;, . .... ";~ 

Date/Time 
2/14196 10:00 
2/1419611:00 
2/1419612:00 
2/1419613:00 
2/1419614:00 
2/1419616:00 
211419617:00 
2114196 ,18:00 
2/1419619:00 
2114196 20:00 
211419621:00 
2/15196 5:00 
2115196 6:00 
2/15196 7:00 
2/15196 8:00 
2/15196 9:00 

2/15196 11 :00 
2/15196 12:00 
2/1519613:00 
2/1519614:00 
2/1519615:00 
2115196 16:00 
2/15196 17:00 
2115196 18:00 
2/15/9619:00 
2115196 20:00 
2115196 21 :00 
2116/96 5:00 
2116196 6:00 
2116196 7:00 
2/16196 8:00 
2116196 9:00 

211619610:00 
2116/96 11 :00 
2116/9612:00 
211619613:00 
2/16196 14:00 . 
2116196 15:00 
211619616:00 
2116/9617:00 
2116196 18:00 
2/1619619:00 
2/16196 20:00 
2116196 21 :00 
2/17196 5:00 
2/17196 6:00 
2117/96 7:00 
2/17/96 8:00 
2/17/96 9:00 
2117/9610:00 
2117/96 11:00 

BAAOMTER.XLS 

' 

: 

! 

' 

i 
I 

I ' 
' I 
: Barometer 1 Air Temp 
' (inches Hg) 1 F 

29.6 I 34 
29.61 32 
29.6 31 

29.61 32 
29.61 30 
29.64 30 
29.66 30 
29.69 29 
29.72 29 
29.72 28 
29.75 28 
29.8 23 

29.82 23 
29.82 22 
29.84 23 
29.84 27 
29.84 29 
29.83 30 
29.82 32 
29.82 30 
29.84 28 
29.85 27 
29.87 26 
29.89 26 
29.92 26 
29.94 25 
29.97 25 
30.1 23 
30.12 23 
30.15 21 
30.16 21 
30.17 20 
30.19 21 
30.19 22 
30.16 24 
30.14 25 
30.1 26 

30.09 26 
30.09 26 
30.08 25 
30.06 23 
30.05 23 
30.03 24 
30.01 24 
29.71 25 
29.68 25 
29.67 25 
29.66 25 
29.64 25 
29.63 27 
29.65 30 

Data 

Page 5 

: Wind Wind 
Speed Direction 
~~ (deGrees). 

9 280 
15 350 
6 340 

12 10 
9 360 
9 360 
6 360 

12 360 
12 360 
12 330 
15 330 
6 280 
8 280 
8 280 
8 280 
6 290 

12 290 
12 270 
7 280 

12 290 
7 330 
7 20 

I 7 20 
8 20 

12 20 
16 20 
16 20 
14 10 
14 20 
12 300 
14 310 
12 340 
12 320 
12 230 
10 340 
12 310 
10 290 
12 270 
12 270 
16 260 
17 260 
12 260 
14 250 
14 250 
12 200 
12 200 
12 210 
12 210 
12 210 
12 240 
12 270 

9/13196 



Meteorological Data 
Gary Indiana Airport 

Date/Time 
2117/96 13:00 
2117/96 15:00 
2117/96 16:00 
2117/96 17:00 
2117/9618:00 
2117/9619:00 
2/17/96 20:00 
2117/96 21 :00 
2/18196 5:00 
2/18196 6:00 
2118196 7:00 
2118196 8:00 
2/18196 9:00 
211819610:00 
2118196 11 :00 
2/18/96 12:00 
2118/9613:00 
2/1819615:00 
2118/96 16:00 
2118/96 20:00 
2118/96 21:00 
2/19/96 5:00 
2/19/96 6:00 
2/19/96 7:00 
2/19/96 8:00 
2119/96 9:00 

2119/96 1 0:00 
2/19/96 11 :00 
2119/96 12:00 
2119/96 13:00 
2/19/96 14:00 
2/19/9615:00 
2/1919616:00 
2119/96 17:00 
2119/9618:00 
2119/9619:00 
2/19/96 20:00 
2119/96 21 :00 
2120/96 5:00 
2120/96 6:00 
2120/96 7:00 
2120/96 8:00 

2120/96 10:00 
2120/96 11 :00 
2120/96 12:00 
2120/9613:00 
2120/9614:00 
2120/96 15:00 
2120/9616:00 
2/20/96 18:00 
2120/96 19:00 

BAROMTERXLS 

I 
I 

: 
; 

I 

I 

I 

I 

! 
j 
i 
I 
I 

i 

I 

I 

I 

j 

I 

Wind 
----· 

Barometer Air Temp Speed 
(inches Hg) F mph 

29.68 25 12 
29.75 25 15 
29.79 ! 24 15 
29.83 24 12 
29.87 24 12 
29.92 I 23 I 15 
29.94 24 12 
29.94 I 24 12 I 

29.97 ! 16 7 
29.96 15 7 
29.96 14 7 
29.97 15 I 6 
29.98 21 I 7 I 

29.98 23 9 
29.96 ~ 25 I 9 
29.93 27 I 7 
29.9 32 7 

29.86 30 12 
29.85 30 12 
29.83 i 29 12 
29.83 -t-~--~ 12 
29.72 _j__ 31 10 
29.72 J-~-- 9 
29.71 i 30 14 I 

29.73 i --31--; 14 
29.73 

-+----~· 
12 : 34 . 

-'--~---+ 
29.73 i 37 i 12 
29.73 i 41 : 12 
29.72 I 44 12 
29.7 

---r----· 
_L __ '!Z____ 9 

29.68 I 49 12 I 

--·--
29.67 I 51 14 
29.66 ; 52 14 
~ 

29.67 50 ; 12 
29.68 I 47 I 7 
29.69 ! 44 7 
29.7 : 42 12 
29.7 I 40 12 

29.72 I 38 9 
29.73 : 38 12 
29.73 : 38 12 
29.73 --r- 39 16 I 

29.72 43 14 
29.73 I 48 16 
29.72 I 49 ! 13 I 

29.69 ~ 51 14 
29.69 ----:- 53 I 14 -+----
29.67 i 53 : 12 I 

---~ 

29.69 54 12 
29.74 ·----5~1 8 
29.77 ~--50·-:7 

Data 

Page 6 

Wind 
Direction 

~ (degrees) 
I 230 

330 
; 330 
I 330 I 

1 330 
I 330 

J 330 
330 

I 280 
280 
280 
320 
290 
190 

! 210 

i 230 
I 200 I 

220 
I 220 I 

: 190 
I 160 

150 
150 
150 

I 150 
i 160 I 

i 160 
i 180 
I 180 I 

i 200 
I 180 I 
i 170 

160 
160 

I 240 
220 
160 

I 160 
170 

! 170 
I 170 

i 170 
I 160 
I 160 

160 
! 150 
l 150 

i 150 
I 150 

150 
I 100 

9/13.'96 
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Meteorological Data 
Gary Indiana Airport 

Date/Time 
2120/96 20:00 
2120196 21 :00 
2/21/96 5:00 
2/21/96 6:00 
2/21196 7:00 
2/21/96 8:00 
2/21/96 9:00 

2/21/9611:00 
2121/9614:00 
212119615:00 
2/21/96 16:00 
2121/96 17:CO 
2121/9618:00 
2/21/9619:00 
2121/96 20:00 
2/21/96 21:00 
2122196 5:00 
2122196 6:00 
2122196 7:00 
2122196 8:00 
2122/96 9:00 

2/2219610:00 
2122196 11 :00 
2122/9612:00 
2122196 13:00 
2122/9614:00 
2122196 16:00 
2122196 17:00 
2/22/96 19:00 
2/22196 20:00 
2/22196 21 :00 
2/23196 5:00 
2123196 6:00 
2123196 7:00 
2/23196 8:00 
2/23196 9:00 

2123196 10:00 
2123196 11 :00 
2/2319612:00 
212319613:00 
212319614:00 
2123196 15:00 
2123196 16:00 
2/2319617:00 
212319618:00 
2123196 19:00 
2/'23196 20:00 
2123196 21 :00 
2124196 5:00 
2/24196 6:00 
2/24196 7:00 

BAROMTER.XLS 

Barometer . Air Temp I 
(inches Hg) 1 F J 

29.77 : 50 I 

29.8 ! 49 
29.99 31 
30.04 32 
30.06 32 
30.07 32 
30.09 33 
30.1 33 

30.08 34 
30.09 34 
30.09 33 
30.1 33 
30.1 33 
30.1 33 

30.08 33 
30.08 33 
30.03 32 
30.05 33 
30.05 33 
30.04 33 
30.03 33 I 

30.04 34 
30.05 J 33 i 
30.01 34 i 

30.01 I 35 I 
I 

29.98 35 
29.95 35 
29.94 35 
29.93 38 
29.91 38 
29.88 38 
29.69 41 
29.6 42 

29.57 42 
29.54 43 I 

29.5 44 
29.47 45 
29.43 48 
29.4 52 
29.35 52 
29.32 55 
29.33 57 
29.33 60 
29.4 53 

29.45 48 
29.52 45 
29.58 44 
29.62 42 
29.87 35 
29.89 35 
29.91 35 

Oafa 

Page 7 

Wind ; Wind 
Speed Direction 
mph (degrees) 

7 100 
0 0 

17 350 
14 340 
14 340 
14 340 
14 330 
12 330 
12 350 
12 350 
12 350 
14 350 
12 350 
12 350 
14 350 
14 350 
7 10 
9 10 
9 10 
7 10 

12 20 
12 I 20 
8 20 

10 30 
12 20 
10 30 
12 20 
12 20 
12 120 
14 110 
12 120 
14 130 
14 130. 
17 130 
17 130 
12 140 
12 140 
12 140 
12 150 
14 140 
14 160 
12 170 
16 230 
14 260 
14 260 
14 260 
14 260 
14 260 
14 270 
14 270 
12 270 

9113196 



Meteorological Data 
Gary Indiana Airport 

Date/Time 
2/24/96 8:00 
2/24/96 9:00 

2/24/9610:00 : 
2/24/96 12:00 I 

2/24/96 13:00 L 
2/2419614:00 
2/24196 15:00 ; 
2124196 16:00 
2124196 17:00 ' 

2124196 18:00 
2124196 19:00 
2124/96 20:00 
2124196 21:00 
2/25196 5:00 
2/25196 6:00 
2/25196 7:00 

2/25/96 10:00 i 
2/25196 11 :00 
2125196 12:00 l 
2/25/96 13:00 
2/25/96 14:00 
2125196 15:00 ! 
2/25/96 16:00 
2/25196 17:00 
2/25196 18:00 
2125/9619:00 
2125196 20:00 
2/26/96 5:00 : 

2/26/96 6:00 --
2126/96 7:00 
2/26/96 8:00 I 

I 

2/26/96 9:00 
2126196 10:00 i 

2/26/96 11 :00 
2/26/96 12:00 
2126/96 13:00 
2/26/96 14:00 
2126/96 15:00 
2126/9617:00 I 

2126/96 18:00 i 
2/26196 20:00 I 

I 
2127/96 5:00 ' 
2127/96 6:00 I 

2127/96 7:00 I 
I 

2127/96 8:00 ! 
2127/96 9:00 l 
2127/9610:00 I 
2/27/96 11:00 I 
2127/96 12:00 
2/27/9613:00 I 

2/27/96 14:00 I 
I 

BAAOMTER.XLS 

-

Barometer -Air tempT 
(inches Hg) F i 

29.94 38 I 
29.96 41 i 
29.96 44 
29.98 i 58 
29.97 ! 55 
29.96 57 
29.95 I 59 
29.95 60 
29.96 i 60 
29.96 ' 56 
29.96 52 
29.96 49 
29.98 49 
30.01 42 
30.01 ! 42 I 

30.01 43 

I 29.99 I 53 
29.98 I 57 
29.99 i 58 
29.94 i ~_j_ 
29.91 \ 60 ! 

29.9 60 I 
I 

-~--

29.89 : 60 I ·-----...-.----
29.88 59 i 
29.86 i 58 L 
29.86 

----;----
57 

i 
-+ 

29.85 I 55 
29.82 ' 48 I 

29.81 I 48 I 

i 29.81 ' 48 ! 
>-----

29.82 ! 49 I 
29.84 I 52 I 

I 
29.85 l 49 
29.85 I 43 
29.84 j 47 
29.83 I 48 
29.83 ! 45 I 

29.8 I 46 
29.78 i 41 I 29.77 40 
29.76 I 39 
29.65 i 58 

I 29.64 57 
29.69 ! 56 I 29.66 i 51 

I 29.66 I 52 
29.67 l 57 
29.68 60 ! 
29.68 ! 59 
29.68 I 50 
29.71 : 45 

Data 

Page 8 

Wind Wind 
-

Speed Oirection 
mph • (degrees) 
12 I 270 
12 I 270 
12 i 260 
12 260 
12 260 
12 260 
12 260 
12 250 
12 250 
12 230 
9 200 

12 200 
12 200 
8 170 
8 170 
9 180 
14 200 
16 200 

16 200 
12 I 180 
12 I 180 
9 I 210 
9 190 
9 I 150 
7 110 
7 

I 
90 

9 90 
9 90 
8 ~ 110 
8 110 
6 I 310 
5 340 
6 10 
12 330 
6 340 
5 350 
0 0 
7 340 
5 350 
0 0 
9 350 
9 10 
5 320 
6 350 
6 340 
6 180 
16 220 
14 230 
13 260 
14 260 

9/13/96 



Meteorological Data 
Gary Indiana Airport 

Date/Time 
2127196 15:00 
2127/9616:00 
2127/9617:00 
2127/9618:00 
2127/9619:00 
2127/96 20:00 
2127196 21 :00 
2/28196 5:00 
2128196 6:00 
2128196 7:00 
2128196 8:00 
2/28196 9:00 

2128196 10:00 
2128196 11 :00 
2128196 12:00 
2128196 13:00 
212819614:00 
2128196 15:00 
212819616:00 
212819618:00 
2128196 19:00 
2/28196 20:00 
2128196 21 :00 
2/29/96 5:00 
2/29196 6:00 
2/29196 7:00 
2/29196 8:00 
2129196 9:00 
2129/96 10:00 
2129/96 11 :00 
2129/96 12:00 
2129196 13:00 
2/2919614:00 
2129196 15:00 
2/29196 16:00 
212919617:00 
212919618:00 
2129196 19:00 
2129196 20:00 
2129196 21:00 

311/965:00 
311/966:00 
311/96 7:00 
3111968:00 
311/969:00 

31119610:00 
31119611:00 
311196 12:00 
311/96 13:00 
311196 14:00 
31119616:00 

BAROMTER.XLS 

I 
I 
i 
I 

1 
_l 

' Barometer Air Temp ; 

i _{inches Hg) F 
29.7 45 

29.74 44 
29.75 42 
29.n 40 
29.8 38 
29.8 36 

29.82 33 
29.95 19 
29.99 17 
30.02 16 
30.03 16 
30.05 16 
30.07 17 
30.1 20 

30.12 19 
30.11 18 
30.13 18 
30.15 18 
30.18 19 
30.21 18 
30.22 16 
30.23 16 
30.23 16 I 
30.28 14 I 

I 

30.26 14 
30.29 14 
30.3 14 
30.3 16 

30.29 16 
30.28 19 
30.26 22 
30.23 23 
30.2 23 

30.17 25 
30.14 25 
30.11 24 
30.09 23 
30.09 23 
30.08 22 
30.07 22 
29.93 15 l 
29.92 15 
29.9 16 

29.88 18 
29.87 25 
29.84 28 
29.81 30 
29.76 34 
29.72 36 
29.69 38 
29.65 38 

Data 

Pag~ 9 

i Wind Wind 
Speed 1 Direction 

l m_ph I (degrees) 
I 12 I 270 

12 270 
12 270 
12 270 
12 270 
12 270 
12 I 270 
14 270 
14 I 270 
14 270 
14 270 
17 270 
12 270 
12 270 
12 270 
16 260 
12 280 
12 280 
12 280 
12 300 
12 300 
12 I 300 
12 300 
7 ; 270 
7 I 270 
7 270 
9 260 
9 260 
9 270 
12 270 
10 270 
13 270 
12 280 
12 250 
14 260 
14 260 
14 260 
14 250 
14 250 
12 240 
10 190 
10 200 
12 200 
14 200 
16 210 
14 210 
14 200 
18 180 
16 210 
23 200 
15 200 

9113196 



Meteorological Data 
Gary Indiana Airport 

Date/Time 
311/96 17:00 
311/96 18:00 
311/9619:00 
311/96 20:00 
311196 21 :00 
312/96 5:00 
312/966:00 
312196 7:00 
3/21968:00 
3/21969:00 

312196 11 :00 
312/96 12:00 
312196 13:00 
312/96 14:00 
312196 15:00 
312196 16:00 
312/96 17:00 
312/96 18:00 
312/96 19:00 
312196 20:00 
3/2/96 21:00 
3/3/96 5:00 
313/966:00 

-
313/96 7:00 
3/3196 8:00 
3/3/96 9:00 

3/3196 10:00 
3/3196 11 :00 
313196 12:00 

--
313196 13:00 

--
313196 14:00 --
313196 15:00 
313196 16:00 
313196 17:00 
313196 18:00 
313196 19:00 
313196 20:00 
3/3196 21:00 
3141965:00 
314/966:00 
314196 7:00 
3141968:00 
314196 9:00 

3/419610:00 
314196 11:00 
3/4/96 12:00 
314/96 13:00 
3/4/96 14:00 
3/4/96 15:00 

--
314196 16:00 
314196 17:00 

BAROMTERXLS 

I 

i 

I 

! 

i 
I 

I 
I 

I 
I 

I 
J 
I 
! 
' 

I 

Wind 
~ --------------~ 

Barometer Air Temp --Speed 
(inches Hg) F mph 

29.65 37 14 
-

29.64 37 12 
29.64 38 12 
29.65 I 35 ' 12 
29.65 34 12 
29.61 28 9 
29.62 27 12 
29.63 27 12 
29.64 : 27 I 14 
29.64 i 29 ' 14 ' 
29.63 i 30 I 17 
29.63 I 27 i 17 I I 

29.63 _I 29 i 17 
29.65 / 25 ! 17 
29.68 : 25 ! 15 
29.7 J 25 I 15 

29.73 25 I 15 I --
29.77 20 I 15 
29.82 1 18 12 
29.85 I 14 12 
29.9 

_11 ______ 
12 ------------

30.17 5 12 
--~-- --------

30.19 5 14 
30.23 

·-- -6~-----
14 

- ·- ------~-------

30.26 8 16 
30.28 

·- -~-----;---

16 __.___ 
30.3 14 14 

I -
30.33 17 I 14 
30.33 I 21 I 14 --
30.3 23 12 

------ -----+--

30.3 24 14 
30.29 I 25 I 12 
30.28 25 12 
30.3 I 26 12 
30.3 I 25 15 I 

30.32 ! 24 ' 14 
30.32 I 24 I 12 
30.34 l 23 I 9 
30.4 I 16 ' 7 

30.38 t 16 6 
30.36 I 20 0 
30.36 i 24 0 I .__________ 
30.37 I 28 12 
30.36 \ 31 

~ 

16 
30.32 ! 33 ' 16 
30.29 I 34 i 16 
30.23 36 16 
30.16 I 36 i 17 
30.1 38 17 
30.05 I --3y---· 

17 
30.01 I 35 --~ 

Data 

Pag~ I() 

Wind 
I Direction-
, (degrees) 
I 200 
I 200 
i 200 

260 
I 260 

260 
I 270 

I 270 
' 270 

270 
260 
260 
260 
260 
260 
260 

I 260 
260 
260 
260 
260 

I 270 
' 270 

270 
I 270 

270 
260 
250 

l 250 
I 240 
j 250 

250 

l 250 
250 
250 
250 
250 
240 
160 
200 

0 
0 

180 
150 
150 
150 

I 160 
130 
140 
140 
140 

9/13196 



Meteorological Data 
Gary Indiana Airport 

BAROMTER.XLS 

Date/Time 
314196 18:00 
314/9619:00 
314196 20:00 
314196 21:00 
315196 5:00 
315196 6:00 
315196 7:00 
3151968:00 
315196 9:00 

315196 10:00 
315196 11 :00 
31619612:00 
8/519613:00 
31519614:00 
31519615:00 
315196 16:00 
315196 17:00 
31&'9618:00 
315196 19:00 
315196 20:00 
315196 21 :00 
316/96 5:00 
316196 6:00 
316/96 7:00 
316196 8:00 
316/969:00 

316/9610:00 
316196 11 :00 
316196 12:00 
31619613:00 
316/96 14:00 
316196 15:00 
31619616:00 
316196 18:00 
316196 19:00 
316196 20:00 
316196 21 :00 
317/965:00 
317/966:00 
317196 7:00 
317/96 8:00 
317/969:00 

317/96 10:00 
317/96 11 :00 
317/9612:00 
31719613:00 
3/719614:00 
3/7196 15:00 
317/96 16:00 
317196 17:00 
31719618:00 

I 

i 

l 

Barometer 
(Inches Hg) 

29.99 
29.98 
29.94 
29.91 
29.77 
29.76 
29.78 
29.78 
29.8 

29.82 
29.82 
29.82 
29.81 
29.79 
29.81 
29.83 
29.83 
29.87 
29.88 
29.86 
29.87 
29.92 
29.94 
29.94 
29.95 
29.96 
29.96 

30 
29.99 

30 
30.01 
30.04 
30.04 
30.1 
30.04 
30.12 
30.12 
30.2 

30.22. 
30.23 
30.23 
30.23 
30.24 
30.24 
30.26 
30.24 
30.23 
30.2 
302 

30.22 
30.24 

Air Temp; 
F 

36 
I 37 
: 37 I 

37 
I 33 

34 i 

~ 35 ! 

34 ' 

! 34 i 
! 32 I 

32 f 
\ 

33 
33 
33 

J 31 
! 30 
: 31 ! 

I 32 ! 

i 32 i 
I 32 I 

32 I : ' 
i 26 I 

26 
25 I 
25 \ 

25 
25 I 

24 
I 23 
I 24 i 

i 23 I 
! 24 
! 24 
; 24 
I 24 

24 
24 
16 
16 
17 
17 
17 
16 

i 15 
\ 17 

17 

I 18 I 

18 
! 17 

i 16 
16 J 

Data 

Page II 

Wind Wind 
Speed Direction 
mph i \..._.-s) 
17 

' 
140 

14 : 140 
12 130 
8 100 
8 20 
7 10 

12 350 
16 360 
14 10 
14 10 
14 10 
14 10 
17 20 
14 10 
14 10 
14 10 
14 10 
14 10 
12 10 
12 20 
12 ' 20 
14 20 
14 ! 20 I 

16 I 20 
17 i 20 
17 I 20 
17 20 
17 20 
18 360 
16 10 
14 10 
15 10 
14 10 
14 10 
12 10 
12 10 
12 10 
12 30 
12 30 
12 360 
12 20 
12 20 
12 350 
12 310 
14 300 
17 330 
14 340 
12 340 
12 340 
12 340 
14 340 

9/131'36 



Meteorological Data 
Gary Indiana Airport 

Wind Wind 
•------~--=e:c-a-ro~me--,-te~r---AirTemp ___ --=s=--p-eed--:--=o-:--irec-tci,-o_n_ 

Date I Time (inches Hg) F mph • (degrees) 
317196 19:00 30.26 15 12 ' 340 --=-__. ____ _ 
3/7/96 20:00 I 30.28 12 12 340 

--=-=--......_,_.--=-:-::----l 
317/96 21:00 30.28 1 13 I 12 340 

--:-:o---.---:::=:----l 
3'8196 5:00 : '30.31 i 6 12 ! 280 

~-:---.---:::-:-:::-----i 
318/96 6:00 I 30.33 , 7 14 310 

---::;---+--::-=:::----l 
318/96 7:00 30.34 +' 7 ! 17 300 
318196 8:00 I 30.37 . . 7 I ---,-16=---, --=--29::-::0:----l 
318196 9:00 j 30.37 9 ' 14 I 290 

318/96 1o:oo 1 30.37 · 9 -----;-14-;---+---=c29=o=----l 
3/8/96 11:00 ! 30 36 I 10 · 12 280 
318/9612:00 30:35 ! 12 ! -1-:-:;3:----t---=27=o=----l 
318196 13:00 30.33 1 15 13 270 
3/819614:00 30.31 1 16 r--1;-;4--+---==2=7o=-------l 
3/8/9615:00 30.3 ! 17 I 12 270 

--:-=:---+----=--::--::---1 
318/96 16:00 l 30.3 I 16 I 12 260 

--:-=:---+----=-==---! 
3/8/9617:00 I 30.3 I 14 i ~1-;:;:-2-+-~2=70:------! 
318/9618:00 30.31 14 i 12 270 
318/9621:00 30.36 15 --:-1-:-4--t--~2=70:----i 
319196 5:00 30.42 ' 13 : 9 270 
3/9/96 6:00 I 30.45 ! 13 i -- -:;;9:-----t-1 -=27=0:---l 

~---::--7~=-=--::-::-----::-::---:--::--~- --·--:--:::------"·-- -- ---::::----l-----=-::=:-=--------1 
3/9/96 7:00 30.46 l ~3-~. -- 8 J 270 

--;:;:----'--------::-c=------1 
319196 8:00 1 30.5 1 _ ~---·---!!..___ I 270 
319/96 9:00 30.52 23 8 --+--::2""7'80=:---------1 

3/9/9610:00 : 30.54 -,---22---, -- 8 i 300 
3/9/96 11 :oo . 30.55 - --24 ----~--=-8--------i---~3oo=-=------l 
3/9/96 12:00 --+----- 30.55 ___ ,_ --- 28 7 . 290 
3/9/96 13:oo 30.53 t- 27 7;;;-------+j--:;;:2=9o=---l 

3/9/96 14:00 30.52 J 31 i __ 7~--t----------=2=50~-1 
3/9/96 15:00 30.53 32 7 l 250 
3/9/9616:00 i 30.54 -------;----31--~----7;;;;;------------t-l--::2-:40=--------l 

t---- 3/9/96 17:00 - 30.54 ' 30 . 8 J 220 
3/9/9618:00 30.55 ~--~-· --8::----------+-,---::-2-:-:10:--------1 

~-------=-31=9...,.,,9-=-6-1-9-=-:o-=-o ~, --3::-:o:---:.5=7=----r---24--~~ ---8::----+---=-2oo~------t 

319/96 20:00 I 30.58 22 8 220 
319196 21:00 i 30.59 I 22 l 6-------r--------::2--:::-00::----------1 
3110/96 s:oo I 30.65 J 19 : a 150 
3110196 6:00 30.67 1 19 +! --6:.--+--,..1-,=o=---1 
3110/96 7:00 i 30.67 ! 20 ! 8 160 

~-----~~--~--~,.-------1 

3/10/96 8:00 30.68 ! 24 i 12 150 
31101961o:oo 1 30.71 : '33--~ -12c----t---==-2oo~----~ 
311019611:00 : 30.7 J 34 1 16 210 
311019612:00 30.68 1 35 ' 12--+---t8c:-=o------1 

. 3110/9613:00 30.66 I 36 I 12 200 
3110/9614:00 30.64 ' 36 12_--t--2:;;...:00::--=--~ 
3110196 15:00 30.64 1 36 1 12 200 
3110/96 16:00 30.63 1 36 i 12----t----=2=oo=---------l 
311019617:00 30.62 : 37 12 I 200 
311019618:00 30.62 I 35 l------:-:12~--r--"717C90::------l 

1-----~-----4--~-~--~---~-~~--r--~~-j 
3/10/9621:00 30.61 i 33 7 160 

1-----------------+---------y--- --~------------+-----i 

~-------+-----j-t---' --- --~----+----------{ 

BAROMTER.XLS Data 

Page 12 

9/13196 



Meteorological Data 
Gary Indiana Airport 

BAROMTER.XLS 

Date/Time 
Minimum: 
Maximum: 

I 
I 

l Barometer AirTemp. 
I (inches Hg) : F 

_L 29.32 i ·16 i 
I 30.71 1 60 I 

Data 

Page IJ 

Wind Wind 
Speed i Direction 
"!~h ! (degrees) 

0 I 0 
23 : 360 

9ff3196 
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Barometric Pressure, Gary, Indiana 
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LABORATORY ANALYTICAL REPORTS 

- PRODUCTION WELL SAMPLING 



lEA SDG NARRATIVE VOLATILE FRACTION 

PROJECT: 1589-132 (Revision) RATCH: 02154 METHOD: 1191 SOW 

S!'IMPLES: Six (6) War~r Samples 

Th~~ :;amples were received at lndust:rial and Environmental Analysts, Inc. (lEA) on Febn1ary 07, 1996. 
Each sample was ac;sign~ a 9-character ~IEA'' Jab identification number Qah 10) and an abbreviared 
client JD for :simplicity in forms generation. This package makes reference to lhese ID's as listed on the 
lEA Assigned Number fnde~. In addition the pH for the warer samples are Ji.stt>.d on this iPriex. Ali 
anaJyses were performed according to the EPA 1/91 SOW and meet t.he requirements of the lEA Quality 
Assurance Program. Please see the cndo~ed data package for your results and Chain of Custody (COC) 
documenration. 

There i.'\ t~n air pe.ak that is cnmmlln to all of the volatile an<tlyses aud a solvenc peak that is common to 

~orne vol;~ril~ analyse~. These peaks are [Jfe!\t::lll ar the heginning of the Reconstructed Ion 
Chromatograms (RIC) and an: laheh:u. These peaks are not searched as Tentatively Identified 
Comrouncl.s (TJC's). 

The chromarogrt~phic ~eparation nf the analytes is rertormed using a J & W S~.:ienrific 75 m X 0.53 mm 
DB-624 fused silica capillary column with a 3.0 ,um film thick.nt!ss. 

The trap used in the purge-awJ-lrap apparatus i5 a Supelco crap K (VOCARB 3000) consisting of l 0 em 
of Carbopack B. 6 em of Carhoxen 1000, and l em of Carboxen 1001. This trap meets the critt::ria in 
th~ EP/\ SOW l /91 for an cqllivalent trap. Documentation is maintained within Ult:: QA depanment fur 
on-site. review. 

The "J" t1ag used or. the Form I VOA indi~:alt::-i an estimated conc~mration between lh~ Contract Required 
Quantitation Limit (CRQL) and rhe Merhoc1 Detection Limit (MDL), not accounting for dilution-of the 
sampl~ prior ro analy$is. This tlag is also used on the Form 1 YOA-TIC to indicate an estimated amount ,_) 
for t~ll non-target C(>n~.:~ncrarions. 

T11e "!\" tlag used on the Form [ VOA-TIC indicate.c; that there is the presumptive evidence of a 
compound hasecl on the m1:1:>s spect;al library search and the interpreration of rbe mass spectral 
illl~rpn:cation sr>ecial i~t. 

The" l:r' tlag ust!d on th\! Fc:wm I VOA and/or r=orm I VOA-TTC indicates that this Ct.lmpounci was present 
in the as.'\nciated m~thoc.l hl~nk. 

The '' Y" tlag i~ us~d ii!i a qua!itier nn tilt! Ft..1rm 1 YOA-TlC ro indicate a siloxane contaminmt attribut~ 
to trup breakdown. 



lEA SDG 1\'ARRATIVE VOLATILE FRACTION 

·rh~ "M" tlag u.~ecl on the data system report form de~ignaL~' that a manual integration was required to 
provicl~ an accurate l.jllilntitication of thnr amuyh:. Manual integnttiuns have heen initialled and dated by 
the analy:a. 

The fulluwing noncnnfl"lnnRnces associated with the analysis of the samples in this case are a.~ follows: 

The samples in this project have a pH of 7 indicating that they were not preserved. A project status 
report was tiled with the client representative to nmify the client of this issue. 

1 certify that this data package is in compliance with the terms and conditions of the contract, both 
te,hnit:ally anr.J for (:omrlerene.c:.s, for other than the conditions detailw above. Release of the data 
wntaiMd in this h;cf'(kopy clata packag:! and in th~ ~,;omputer-readable data ~uhmitted on diskette has been 
aurhnrlz~d hy the-luhonuory manager or his d~:iigm:r:, as verified by the following signature. 

Brian .0. Nepru ne 
Lead An<~(yst. GCIMS Fin~l Review 
IEA. Inc. 

08/21/96 

2 



JA 
WATER VOLATILE ~~TRIX SPIKE/MATRIX SPIKE DUPLICATE P~COV~RY 

._, Name: IEA-NC 

Lab Code: IEA 

· Method: SOW 1/91 

Case No.: 1589-132 SDG No.: 02154 

Matrix Spike- Client Sample No.: ACS-GWIWJ-01 

SP.l.l\L ~AMPLe: LI!S .M~ Lr~iTs !I ADDED CONCENTRATION CONCENTRATION 
COMPOUND (uqjL} (Ug/L) (ug/L) REC ~ REC. i 'lr I 

~,~-Dichloroethene 50 0 59 llS 61-14Si 
TrJ.cn.loroethene 50 0 57 114 71-1201 
_B_enzene 50 a 59 118 76-127 
To.tuene 5(J_ 0 56 112 76-12~ 

Cll.loro_c_enzene 50 0 56 112 !~-lJ......J 

SPIKE MSD MSD I ADDED CONCENTRATION % % QC LIMITS. ;i 
COMPOUND (ug/L) (ugjL) REC Jl RPD " RPD :r if 

l,l-Dichloroethene 50 59 118 0 14 
Tr~ch!_oroe~ene 50 57 114 u .J-4 
Benzene !::)0 59 118 0 11 
Toluene 50 57 114 2 1.3 
Ch.loro.benzene 50 56 112 0 13 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 

D Spike compound diluted out. 

RPD: 0 out of 5 outside limits 
Spike Recovery: 0 out of 10 outside limits 

COMMENTS: 

FORM III VOA-1 

REC. 
l 

61-145! 
71-1201 
76-127 ' 
76-125, 
75-1301 



~ 
i 
I 

-~-----

04/03/98 17:0~ 
~ V v- .... 

1A CLIENT SAMPLE NO. 
VOLATILE ORGANtCS ANALYSIS DATA SHEET ---------....., 

I ACS-GWIWl-01 
Lab Name: r.EA-NC Method: SOW 1/91 . 

Lab Co~e: lEA ease No.: 1589-132 SDC No.: 02154 

Matrix: (soil/vater) WATER 

suple wt;vol: 5 (CJ/mL) ml 

Level: {low/mecl) LOW 

' Moi•ture: not dec. 

GC Column: DB-624 ID: • SJ (2Dil) 

Soil Extract Volume: (uL) 

tab Sa~l· ID: 96021!401 

La~ File ID: 02l2B08.D 

Date Recaived: 02/01/96 

nata Analyzed: 02/12/96 

Dilution Factor: 1.0 

Soil Aliquot Volwae: (ut.) 

CONCENTRATION UNITS: 
CAS NO. 

rt r-o~~-J. 
11- ~-o 

1"'---- i-4 

1: •-"'~· ';$ 

_;J
4 '"-l ~9 

ti'~J)I~ 
u -,_, tti-.il 
'11-"iii:l-~ 

Qil-_-1 ·~-!t 
t-01•1 

... ~~~f .... J. 

·-· ·-

~ s '96 00=54 

C:OMl'OUNO (UCJ/L or U9/Xq) uqjl Q 

J iJ. 
[J'IGH .r; ~· 

J._, -1 r'!ft_l,v_.,_vw• ,,.._ 

l., -1 n• na 
~. ,_ !"!!nr ....... , u,na c~r:~~t".al,) 

'8~ 

••• 

lftA 

•'PlanA 

Lane 

.nAn tna 
i iiiUV 

FORM I VOA 

708 691 5133 

, u 

.~ 

.10 
l.( 

l. 
l. 
.... 
.0 
.0 
.u 

10 
! 

l.C 

lC 
l.O 

3 
_7 

10 
l.O 
~0 

5 

liJ 

u 

u 
t1 
u_ 

r!l_ 
u 
u 

u 
u 
u 
0 
v 
g_ 
u 
J 
u 
u 
_J 
J 
\1 
J 
u 

_J 
u 
~u 
u 

_u 

PAGE.80::: 



04/0J/98 17:04 ens en ou; ....... -- ~ ...... 

l:E CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANAL'iSIS DATA SHEET ..-----------""""1 

TENTATIVELY IOENT!FIED COHPO'CJ'N'DS I l 
._A __ cs_-_G_w_r_w_1_-_o_1 ______ ~ 

Method: sow 1/91 _ Lab Name: ~EA-NC 

LaJ:t Code: IEA ca5e No.: 1589-132 SDG No.: 02154 

Matrix: (soil/water) WATER 

s.._,le wt/volr s (9/mL) ml 

Level: ( lcw;med.) LOW 

t Moistur•: not dec. 

GC Column~ DB-624 ID: • .53 (l!ID.) 

Soil E~ract Volume: (uL) 

~er T~Cs Found; 9 

Lab Sa•ple ID: 960215401 

LaD fila ID: 0212E08.D 

Data Received: 02/07/96 

Dato Analyzed: 02/12/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCBNT.RATION UNITS: 
(UC1/L or UIJ/Kq) uq/1 

BS'l'. CONC. Q 

000078-83-l l. - -~ 2-l'lJ!,"l'l:iiL- 11. i_1 12 JN 
OU012J-9l-l l,, t-nT IK l.3 • 71 ~ JN 

-,you ITI rJii: J:SOJII[JI'V _2 .-.-4 7 n J 
ouo~~8-37-C JIUTYT"'lT~ .lU IXY'l' r.TI.J.ni' 31. ];l ~8 lJ.NYB 

FORM I VOA-'I'IC 

APR s '96 08=ss 
708 691 5133 Pf=iGE.Ce3 



I 
j 

-··- -- . 
0410.1/116 17: OS "D"» 111 0 Jf U <i6 I - - - ·- ...... -- - --

', · .... 

lA CLIENT SAMPLE NO . 
VOI.ATIL! ORGANICS ANALYSIS DATA SHEET,_..----------, 

l ACS-GifiWl. -91 
Lab Naae: IEA-NC Method: SOW 1/Jl _ 

X.b Code: IEA case No.: 1589-132 SDG lfo.: O~l54 

MAtrix: (5oi1/Vater) WATER Lab Sampla %0: 960~15402 

Saapla wtjvol: 5 (g/lllL) ml Lab File ID: 0213506.0 

Level: (low;med) LOW Date Received: 03/07/96 

GC Column: DB-624 I~: .53(mm) 

Soil EXtract Voluaa: (UL) 

CAS NO. COIIPOOND 

.... 
•• 

..... 

XY.l.ana r-eotall 

Date Analyzed: 02/13/96 

bilution Factor: 1.0 

soil Aliquot Volume: (uL) 

OONCENTRATIOX aKITS: 
(UCJ/L or llCJ./X;) U(J/1 

40 0 
J u 

~~ u 
J ~ u 

:i J 
~0 u 

'J u 
i) t1 
I) u 
'J u 

~0 u 
l.O U 
l;J 
1'J 
l:J 
l.O 

) 

u 
u 
u 
u 
u 
JJ 

FO.RM I VOA 

f=PR 5 '96 08:55 
708 691 5133 PAGE.004 



I 

i 
I 

I 

0~/03/~8 17:05 uns 8i7 uu; 

lE CI,IENT SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET,------------, 
TENTATIVELY IDENTitiED COMPOUNDS I ~ 

ACS-CWIW1-9l 
IEA-NC Method: SOW 1/9 l "------------' 

Lab Code: IEA Cas~ No.: 1589-132 soc; No.; 02154 

960215402 

0213506.0 

Matrix: (soil/Water) WATER 

sample wt;vol: s (9/mL) ml 

Level: ( low;med) LOW 

t Moistu~e: not dec. 

GC Coluan: OB-634 IDs .S3 (mm) 

Soil Extract -Volume; (uL) 

Nuaber TICs Pound: l 

CAS NUMBER COMPOUND lfAME 

000128-37-0 Btrl'YLA!t'!D HYDROXYTOLOENE 

Lab sample .ID: 

Lab File ID: 

Date Received: 

Data Analyzed.: 

02/07/96 

02/13/96 

Dilution Factor: l.O 

soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(Ut;/L or UCJ/;Kg") UCJ/l 

RT EST. CONC. Q 

2S.76 46 Jlri 

FORM I VOA-TIC 

~R 5 '96 00:55 
708 691 5133 PAGE.eGS 



'UU9 6i7 0-a:!':' 

. -. 
''ot'· 

---------------

lA CI.IE:NT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHE!T .----------......, 

I ~CS•GWl1f2-0l Lab Name: IEA-NC . Method: SOW 1/91 L..----------' 
Lab Coda: lEA Case No.: 1589-132 SDG No.: 02154 

Matrix: (BOil/Water) WATER 

Sample Vt/VOl: 5 (9/JIL) lll 

'L-evel : ( l ow;med) LOW 

t Moisture; not dee. 

GC Coluan: DB-624 ID r • 53 (a) 

Soil Extract Volume: (uL) 

Lab Sample ID: J10215403 

La~ Fil• ID: 0212E10.D 

Date neceived: 02/07/96 

Date Analyze4: 02/13/96 

Dilution ractor: 1.0 

soil Aliquot Volume: (uL) 

cONCENTRATION UNITS! 
CAS NO. COIIPCUND {UCJ/L or U9'/ltg) ug/1 Q 

74-87-3 m-.1 .... _._.._ 11'1 •. 10 T1 
74-113-9 ...... lU ~ 
7!1-1 ~~-4 v1n~ r•l'l ~or1c:1.e 10 u 
'Di•l ;J ... 3 C'l'll loi'W 1.0 _g 

'~-· -,-z n•~ . en• ettJ ~!:".Hie 10 u 
7-t •-1 ~ r~• -10 u 
~-; 5-0 ;aJ Di•u La. l.D u ·-; »-4 

I -
ll!n •· ,. D J[ ·-; ~-~ I • ~ 

·~ .. (~0..... ) 
D u 

,.t_O-l iil!-0 • i- ,..,, D 
4 ·-o· ,-.;s r!PI •• 0 

H•06-:Z _I_ r- ;w• I 'l'let ~ 

~~~3-l iit;-1 m'l' :r 
L-.:t.:t-0 ~. , ~ -TZ'1CIIJ.u.£'"gw tna I 

~6-3J- ~~;al 

~ Ol PI llf'lo 1e 1 
r:a-;,7- m n; •• IJ 11 u 
r~•-• 

,_ .. .....,~ l.i 11 u 
;)QI_ L- ll.-:t :11 

,_ .. ,. ftl ~u ,.._ n U' •-u L• ~ 
... ; tJ u 

'~~· tf.-J. ·J.~' t'C 1U u 
it-1 J- ,,.~,,-, ~l;C!l .... ~VW IAftA 1.0 u 
L-• 

,_ 
~~,J-•• l.O u 

lfl~ ~- l_ii-0 ..... .!' ...... _ •• '"' tJ u ,_ ·- ~J 
_u 

~~·-· ~-1. 
L-a-... 'll:lll. tJ u 

II ;L-· '•-~ " ~ u 
Lill r-J.t~-4 .-.-. •nan• J u 

•;J TO .Luane .I ~ 
fl'-~ ~-!:) J.,J.,3,.:1· ,'1 .,.,. .. "' .. u 

l.C Ul-! '0'""'7 u 
l.' JU-i .-4 l!I:'C.DY .1oer ............. u 
11 Ji ,_A 11-.!) (gloo_]J&.-.a•• v 
~~13.Q.~0-7 xv.1ena ctot:arr u 

FORM I VOA 

l=PR 5 '96 oo: 56 700 691 5133 PAGE.0a6 



-

O.VOJ/915 11:06 ....... --\ ··"--'~ -

lE CLIENT SAMPLE NO . 
VO~TILE ORGANICS ANALY'S!S DATA SH!E'l' ,----------~ 

TENTATIWLY IDENTIFIED COMPOUNDS I ---
ACS-GWIW4il-Ol -

Lab Name: rEA-NC Mathoa: sow 1/91 

Lab Code: J:EA Case No.: ~589-132 SOG No.: 02154 

Matrix: (soil/water) W~~ LaD- Sa1aple ID: 960215403_ 

Sample wt/vol: 5 (g/=L) ml Lab File ID; 0212ElO.D 

Level: (loW/IIled) LOW 

t Moisture: not dec. 

GC column: DB-624 lD: .S3(mm) 

Soil Extract Volume: (~L) 

Number TICs Found; 1 

C..~ NUMBER COKPOOND NAME 

000128-37-0 BVTYLATED HYDROXY~OLUENE 

Date Received~ 02/07/96 

Oats Anal.yzed: 02/13/56 __ 

Dilution Faotor: ~.o 

Soil Aliquot Volume: (~L) 

CONCENTRATION UNXTS: 
(Ug'/L Or U9/Xci) Ug'/ 1 

---RT EST. COHC. 
. 

25.74 --- 12 

= 

Q 

JNYS 

FORM I VOA-Tl:C 

~R 5 '96 08:56 
708 591 5133 PAGE.e{:J? 

--

\,tt, 



04/0J/96 1 i: 06 

lA CLIENT SAMPLE NO. 
VOLATILE ORGANieB ANALYSIS DATA SHEET ,......----------. 

[ ACS-GWIWJ -o l 
Method: SOW 1/91 _ Lab Name: IEA-NC 

Lal:l Code: IEA Case No.: 1589-132 SDG Nc.: 02154 

Matrix1 (soil/waterJ WAT$R 

Sample wttvol : 5 ( qfmL) ml 

LeV-=-l: ( lowjmad) LOW 

t Hoi•ture: not dec. 

GC Column: DB-624 ID: .SJ{am) 

Soil Bxt~aet VolUme: (uL) 

CAS NO. COMPOtJNI) 

~ S~l• ID: ''02lS404 

Lab File ID: 0312Ell.D 

Data Reo•ive4: 02/07/96 

aata Analyzed: 02/13/96 

Dilution Factor: 1.0 

soil Aliquot Volu:m.o: (uL) 

CONCINT.RA~ION UNITS; 
(Uq/L. or UC}/Xq) Ug/1 Q 

?4-87-3 Chl~ra.ethane lO U 

7 - - J cnJ. ora•t:nana ~ Q_ u 
7 - -1 lleUY18ft8 ClUOr1Cie lfJ U 
o - - _AC::at:one ~~.~ . u 

J.-.:7~-;;:~-~l~-~r:::··~ 'l"ll'l:='u~L~IIU.l .:r 11 • ].Q u 
7::J• -4 ~ .l.- ;J; c ~~.:ite~~a=n:-::a:-----------+----~l.~·Or-+-.;u~~f 

LU7-oa-~ l.. i-n ~ .... oroe't:Jlane l.C u 
r•-Ja-J z-.au lll u 

l)t~-~;,t-~ t;•J:"J)On ~ •~raCQJ.or:i.ae J 
r; -~7-4 'rom oromemana 

ii-u -• rr ~c lLO~e~.n• 
14 •4 k•-l. 1 • oro.athana . 
-u1 -:. ., .• •Tr:u:n.lo~oethane 

-;t -~~ romorora 

·J.UB- ~~~-J TO \lena 
~-3 -~ 1." 1. • raChlO.roa1:.1lana 
LOI- ft - ::on 1 nzene 
~uo- .... J:l:D'l LJ)enlena 
~'l- - ~ ·s~ ena 

FOM I VOA 

APR 5 '96 08:56 708 691 5133 

tJ 
LU 
g 
D 

0 

J .. 

D 
ltJ 

u 
u 
u 

1 
1 
u 

u 
_u_ 
u 
\.1 

u 
u 

PAGE.008 



04/03:96 17:07 'CHi: 6i7 0427 
! 
! 

~ ......... ...,_ .. 

lA CLIENT SAMPLE NO. 
ORGANICS ANALYSIS DATA SHEET r-----------, 

[ ~CS ~GWIW4 -01 
LaD Name: IEA•NC Methoci1 sow 1/91 .._ __ : _______ ..J 

I.a.b Coda: II:A 
i 

Matrixs (soil/water) j WATD 

Case No.; 1589-~32 SPG No.: 02154 

I 
I 

Sample wt/vol; 5 (9'/'IIL) ml 
: 
I 

Level: (low/mad) LOW 
i 

t Moisture: not dec. i 
I GC Column: DB-634 1 ro: .53(mm) 
i 

Soil Extract Volume: I (uL) 
i 
I 
I 

i 
I 
I 

! 
; 
I 

Lab Sample ID: 

Lab File ID: 

Date Raceivedl 

~te Analyzed: 

960215405 

0213505.0 

02/07/96 

02/13/96 

Dilution Factor: 1.0 

Scil A1iquot Volume: (uL) 

j CONCENTRATION UNITS: 
CAS NO. 

74-87-3 
74_- -~ 

!140-,~-c 

7_ , ... 7-4 
n- _1•!1 

_].00 il-Ol-5 

71-4 -4! 

APR s '56 08:sa 

CONPOOlfD 
i 

(Uq/L or U9/X9) uqjl Q 

I 
Cbl.oromethane 
rsr~~ ane 

~n~oroel:.llane 

MatJl.Yl.•ne cruor1e1e 
Koe~one 
car niDl.aulr.la.e 
.1.-r- ,~ Cl LJ,.aroa I:Jlana 
1.~- CliJ.~. ·hane 
1. a- c l1oroe :llene (total J 
cnJ ororc •rm 
1 , <i - :ll.CJ: Ll.oroethane 

. , ... • •-T:r:1cn~oroeenane 

rn.Ddt oromet~•n• 
.• :z-D~c!l oropl"opane 

Tr1cn.Loroo1:nen• 
J1J)romocn.1or01111tnana 
,, 1. 1-Tr:Lcll~oroetnana 

~raru -g., J-oJ.on.toro'Prooene 

e't:rac tJ.oroemene 
o uene 
. • . • a .i:i-'l'e~raeh.loroot:liane. 

eft. oraaenzena 
GJLY.&.Denzane 
:at.vrene 
xv1.ene rtotal 1 

FORM I VOA 

700 691 5133 

lU 
lU 
10 
lO 

lO 

10 
10 
10 
10 
lO 
10 
10 
10 
.0 
0 

.0 
LO 
10 
l.O 

-1"tr 

TC 

lll 
llJ 

IO 
IJ 

u 
_U 
u 
\J 
u 
u 
u 
u 
t 

u 

u 
u 

u 
_u 
u 
u 

u 
u 
u 
u 
u 
J 
_0 
u 
J 
u 

PAGE.012 



,_ ' -- ·-
Ot/03/U 17:07 USlil rJ T1 uu I 

lE , .. · ·. ·. CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA S~ ,...-----------, 

TEN'l'A'l'lv:KLY It>!NTIFI!D COMPOtmDS I 
ACS-GWIW4-0l 

Lab Name: IEA-!IC Method: SOW l/91 .._ _______ ---..J 

Lab Code: !!A Ca1e No.: 1589-132 SDG No.: 02154 

Matrix: ( aoil/water) DTD 

Sample wt;vol: 5 (g/IIL) ml 

Level! (low/lied) LOW 

t Moiature: not dec. 

GC Column: Dl-624 ID: .53 (D) 

Soil Extract Vola•: (uL) 

Humber TICs Found: 3 

CAS RUMBD CODOUHD NAME 

:.l.TU: :.a i.I:O ... !UA< TJII:i 

ODD~;l8•3'7•0 ~ ...... V'I II ·n~VR 

Lab s .. ple ID: 960215405 

Lab rile ID: 0213505.0 

Date Received: 02/07/96 

Date Analyzed: 02/1.3/96 

Dilution 1actor: 1.0 

soil Aliquot Volume.: (uL) 

CONCENTRATION UNITS: 
(l.l9/L or ugjKg) Ut;/l 

R'l I~T. CONC:. 

:.26 I 

.33 J.4 
ii •• 4 6: 

Q 

_;r_ 

J 
oJN¥ 

FOP.M I VOA•T!C 

~ 5 ''36 oo:ss 
'733 691 51.33 



~----- -----~----

O~:OJ/&6 :.i:O$ 
"Soof'.l,. .. , .., ...... 

lA CLIENT SAMPLE NO. 

Lab Name: 

VOLA'l':tLE ORGANICS ANALYSIS DATA SHEET [ 

ACS-GWITB-01 J 
I!A-NC M•t:hod: SOW l/91 .__ ________ ---J 

Lab Code: IEA Case Ho.: 1589-132 SDG No.: 02154 

Matrix: (soil/vater) WA~BR Lab sample ID: g602l5406 

Sample wt;vol: 5 (q/mL) ml Lab File ID: 0213504.0 

Level: (low;med) LOW Date Received: 0'2./07/96 

t Moiature: not dac. Date Analyzed: 02/13/96 

ID: .53 (mm) 

Soil Extract Vol1.111e: (u.L) 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

OONCENTRA~ION UNIXS: 
CAS NO. COMPOUND (uq/L or uq/xq) ugjl Q 

_7_4-S'r-3 
_7_4-1;~ 

1~-::1.~-o 

75-J~~4 
~-34-_J_ 

·~-:J~-o 
•7-·ti-:3 
L~H •(J ti-4l 
78-li:.J-~ 

71 
'ti-: tJ-!5 
'5-; 7~4 

t-; '•!5 
l.' 10' k-OJ.•_!i 
7 1-0 L•_6 
l~_j•, rB-.l 
_7, 
7~-~ 1-,il 

chl ... Lane 

carDor 
_J._L 

-~_1 
~_L '-D:.~ 

Cb 

·L '-IC t! 

• 1n' 
•I 'l.-T: 

1 a.u .X'-~ ....... 
•v• nsma ~ota.l) 

..... '"" 

.... 1 .o'! :a.Cle 

.v~ :u ane 
·"'~~ '""'•ne 

1lo1 :onJ.,.,_~~1111ne 

'"' 

1~ 1-. • ¥-4 ;w-. '"'~tban_._ 
.IJ8•118-J 
'}J-:111-:; 

1330-~-_7 

APR 5 '96 08:59 

rfll..LUI!tft 

c.hane 

FORM I VOA 

708 691 5133 

_10 
~0 

.1.0 
} 

Ll 
.( 

J.O 
.10 
10 
.0 
.o 
.o 
~0 
~0 

~0 

~0 

lO 
lO 
-~0 
_19 
UJ 
.0 
.IJ 
l() 
.0 
.u 

10 
l.O 
10 
~u 

~u 

10 
10 

t1 
t1 
u 

_IJ 
u 
u 
u 
u 
u 

J!_ 

l 
t 
( 

J 
J 
J 

0 
u 
u 
'(]_ 
u 
u 
u 
u 
u 
U' 
u 
u 

PRGE.8:4 



.-.+- - - • 

04103!88 1T:na VlllV tH7 vH; 

lE CLIENT SAMPLE NO. 
VOIATILE ORGANICS ANALYSIS DM'A SHUt',..------------. 

TXRTA~IVELY IDENTIFIED COMPOUNDS I - I 
La)) Nne: IEA-NC 

Lab Ccxle: l:ZA 

ACS-GWITS-01 .. 
Method: SOW l/91 ...._ ______ .... ____ ..._;. 

case Ho.; 1589-132 SOC No.: 02154 

Matrix: C•oilfwatar) WATER 

Sample wt;vol: .5 (q/mL) 3111 

Level : ( low;aed) LOW 

t Koi•tureJ not dec. 

GC Column: Dl-624 ID: .53(1UD) 

Soil Bxtrac:t VolWIG.: (UL) 

NlDiba:r: TICs Founcl: ~ 

eAS NUHBD COMPOUND DX! 

000128-37-0 BUTYlATE]) HYDROXYTOL1'JD!: 

Lab sa•ple ID: 960215406 

~ File ID: 02ll504.D 

D~te Received: 02/01/96 

Date Analyzed: 

Dilution Facto:r:; 

02/13/96 

1.0 

soil Aliquot Vol\&Dle: (UL) 

CONCENTRATION UNITS: 
(uq/L or UCJ/Xq) U9/l 

R'1' EST. CONC. 

25.65 60 

Q 

JNY' 

!'ORM I VOA•'l'iC 

APR 5 '96 09:59 
708 691 5133 PAGE.015 



-·- ·. 
0.(103/86 17:08 UUS U7 OUI 

U! CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET r----------., 

TENTATIVELY !DE:NTD"IED COMPOUNVS f 

... A_c_s_-_cw_rw_J_-_o_l ___ --1 
Met:l1od: sow l/91 _ Lab Nalbe!. IEA•llC 

Lab Cochn IEA case No.! 1589-132 SDG Nc.: 02154 

Matrix: (soil/water) WAT!R 

Sample wtjvol; 5 (q/mL) ml 

r~vel: ( 1ow/lllad) LOW 

t Moisture: not deo. 
GC Column: DB•624 :ro: . 53 (mm) 

Soil EXtract Volumet (uL) 

Number TICs Faundz o 

CAS. N1:1MBER COMPOUND NAME 

Lab sample IO: 960215404 

Lab File lD: 0212Ell.D 

Date Received: 02/07/96 

nata Analyzed: 02/13/96 

Dilution Factor: 1.0 

Soil Ali~ot Volume: (UL) 

CONCINTRATIOK UNI~S: 
(Uq/L or UCJ/IC9) l.lCZ/1 

R'1' ESl'. CONC. Q 

FORM J: VOA-TIC 

r:FR 5 '96 oo: 57 728 691 5133 PAGE.JG'3 



·- ' -- - ,~ 

04/0J/98 17:08 'UYUI IH 1 UH 1 
I 
I 

' ' 

.... :.: ; ._._ ;.;_.:.._~ .-' :."'-'· 

NO. I _,,~ lA . CLIENT SAMPLE 
VOLATtLE ORGANICS 1.NALYSIS DAtA ·sHEET ,......--------...... 

IEA-NC I Ketboci: sow 1/91 Gcs-GW!II3 -oli!S ] Lab Name: 
i 

Lab Co4e I lEA I case No.: 1589-132 SOG Mo.: 02154-

960Z15404MS Matrix: (soiljwaterj WATER 
I 

i 
Sample wt/vol: 5 (q/mL)· m.l 

i 
Level: ( lov;mecl) :t.oW 

t Moisture: not deeJ 
I 

cc Columnt DB-624 I IO: 
i 
l 

Soil Extract Volume: (UL) 
I 
! 

.53(JUl) 

Lab Sample IDs 

Lab File ID: 

Data Received: 

Date Analy!od: 

0212E12.D 

02/0?/96 

02/13/96 

Dilution Factor: 1.0 

soil Aliquot Volume: (u!.) 

i 
COMPO om> 

CONCENTRATION UNITS: 
CAS NO. 

I 
(ui/L or ugjltg) uq/1 

74-87-3 Chlorb.ethane 

-o;- VJ.nY. : cnJrn:·~ae 
':t-o' - cn.L, ana 

ti7-i4- AOe1one 

:lA 1u- t:-1-0 . , •n'l t"!r oro• ene ( 1:-0J:AJ.) 

~02- ~~-~ :L,. - '~' m.L.oroeenane 
~-!itJ-~ _i_- , •• 

-~-~7- ~t_•4 a i.loro•tnena 
l,l 18• il•l :o. lttn• 
-, -;,_. _, , ~_L_•-TetraenJ.o:roa~ane 

18- • ~n I nr.noanzena 
10-4 -4 s~nYJ:'Denzene 

.oo-4 - :~ 5''Yl ane 

TORM I VOA 

~=PR s · 96 es: 57 708 S91 5133 

10 

.u 
lO 
.0 
,c; 
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O.a/03/98 17:07 U'tl,ll ~7T UH I 
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! 

lA CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET .-----------.. 

I..ab Name: IM-NC !ACS-GWIWJ-OLMSD 
Method: SOW 1/91 _ 

Lab Code: IRA i Case No.: 1589-132 SOG No.: 02154 

Matrix: (sail/watar)i WATER Lab Sample ID: 960215404MSD 
i 

Sa=ple wtjvol: 5 (g/~) ml Lab File ID: 0212E1J.D 
' ' 

~el: (lowtmed) Low Data Received: 02/07/96 
i 

% Moisture: not dacJ Date Analyzed: 02/13/96 
I 

I 
GC Column: DB-624 ! tD: .SJ(mm) Dilution Factor: 1.0 

I 

I Soil Extract Volume~ !uL) soil Aliquct'Volume: (~) 

CAS NO. 

74~17-J 
74-S::i-9 
7,-g •4 
7!)-Q )-J 
7!:1-0 -z 
~7-D• -~ 
7~-.1 -o 
7,:)-:J -4 
7~-:s· -l 
540-! i9-0 
67-64-3 
U17-p_t-~ 

711•9;3-J 
7l.-!i!:i-6 
-s-6-2~-5 
7~~27-4 

78•87-5 
10011:11-0J.....;.S 
7~·o.l.-ti 
l.:Z4-~ti-.L. 

79-00•5 
7 -4:J-2 
~61-0:Z-6 
-~:J-2 

~U8-10•J. 
,~,J.-nil-6 

7-:L·-· 
~-··-3 -_.JI&~ 

-ttl 
_ __, 

;J-4 -4 
J-4 ~!) 
10- I0-7 

! 
i . 

CONCENTRATION UNITS: i 
COMPOUND ( uq/L or uq/Kq) uq; l 

I 

j -
Chl.oroaathane 10 

Muaane 10 
V1nv~ 1 cuorJ.ae lO 
Chroroeenane -ur 
fti!UlY.Lena cuor1aa 10 
~~on• lO 
carbon DI.8Ultl. :le TO 
:~..:~.- l.l.Cll. oroe1: 11ena 59 
1.1- ., l'!l'l oroe..: lana 10 
1.l- ~Cft. oroe'C 2ene -(tota.L> 10 
cu.orotor~~ 10 
l,Z•Dl.ChloroeUlana 10 
l-BUt:anon.- 10 
1, ~, J.-:'""1'Z"1Chloroatnane 10 
car»on Tetracb.Lo:rl.da 1:1'f 

l.Dllloromautane 10 
l.~-Dl.Cft.loro ,rooane 10 
ClS-1;;3-Dir!h oroorooene ~-o 

r1.ctu.oroe l:nl ne 57 
Jlbroa~ romet:nane 10 
.• 1. • ;, ~~r 1cJ tl.Loroe~ane l.-o 
:senaene 59 
Trans-~, J -n 1 f'!n 1 oro"Dropena 1U 
_Bro•o:tona 10 
4-.llftbY: -l-Pent:anona 1.0 
~-uxan >ne TCr 
ra oroe1:nene 10 
TO: Q4itl]tl ~ 
l. •• :Zi. z ..... ~ aczuoroethane 10 
c ~ ora~ten1ene 56 

.... ene 10 
l cvrene ro-
~r.1ene (t:otall 10 

FORM I VOA 

Q 
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u 
u 
u 
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u 
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u 
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3A 
WATER VOLATILE ~ATRIX SPIKE/MATRIX SPI~ DUPLICATE ?~COVERY 

:J Name: IEA-NC 

Lab Code: IEA 

· Method: SOW 1/91 

Case No.; 1589-132 SDG No.: 02154 

Matrix Spike- Client Sample No.: ACS-GWIW3-0l 

SJ:'l.::.L SAMPLE !'lS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS I 

COMPOUND {Ug/L) (Ug/L) (Ug/L) REC JL REC. 1r 

1,1-Dichloroethene 50 0 59 118 61-145 
( Tr1c~oroe~ene 50 0 57 114 71-120 

~enzene SQ 0 5_9 118 76-127 
-"l_ To_!uene ~ 0 56 112 76-125 

L Cll.J.Oro~_enzene 50 0 56 112 7~-130 ~ 

I SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 'I 

:1 
COMPOUND (ug/L) (ugjL) REC ~ RJ?D * RPD -:r 

1,1-Dichloroethene 50 59 118 0 14 
~rl.cnloroe~ene 50 57 114 u 14 
Benzene :,o 59 118 0 11 
To.luene 50 57 ~14 2 13 
Ch.loro.benzene 50 56 112 0 13 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 

D Spike compound diluted out. 

RPD: 0 out of 5 outside limits 
Spike Recovery: 0 out of lO outside limits 

COMM!:NTS: 

FORM III VOA-1 

REC. 

61-145[ 
71-1201 
76-127! 
76-125 1 
75-lJO 'I 



L 



Analvte CAS No. 

VOLATILES 
Chloromethane 7-l-87-3 

Chloroethane 75-00-3 
--

Methylene chloride 75-09-2 

Acetone 67-64-1 

Chloroform 67-66-3 

1,2-Dichloroethane 107-06-2 

Benzene 71-43-2 

Toluene 108-88-3 

SEMIVOLATILES 
bis(2-Ch1oroethvl) ether 111-44-4 

Carbazole 86-74-8 

bis(2-Ethv1hexyl)ohthalate 117-81-7 

( 

Table 12 

Summary of Organic Analytical Detects 
Private Well Investigation 

American Chemical Services, Inc. 
Griffith, Indiana 

APD-GWPWO 1-01 1 APD-GWPWOI-91 APD-GWPW02-0 12 APD-GWPW03-0 1 
1111196 7/17/96 7117/96 7/17/96 

ullll. LQ_/DVQ RDL U!o!IL LQ/DVQ RDL U\!/L LO/DVO RDL ultll LQ/DVQ RDL 

U/ I U/ I JIU I J/1.) 1 - -- ·---~- ------ ·----- --
U/ I U/ I 21 I 1 U/ 1 . - ----- -------
U/ 2 U/ 2 JIIJ 2 JIU 2 -- ----- -
JIR 5 JIR 5 

1---- UIR 5 IR 5 
U/ I 

1---- c--
U/ 1 U/ I Ut 1 -- ---

1/I.J 1 J/U 1 J/U 1 JIU 1 ---- --
U/ I U/ 1 I I 1 U/ 1 
U/ I U/ I 0.1 11 1 U/ 1 

3 Jl 10 U/ 10 
2 )/ 10 Ul 10 

12 I 10 U/ 10 

APD-GWPW04-01 APD-PWTllOI-01 
7/17/96 -. 7117/96 

u!o!IL LQ/DVQ RDL u11.tL r-i.on;vo-1 Rr>i. 

l U/ I 0.1 J/ I --
U/ 1 I!/ I --
U/ 2 0.6 J/ 2 

---···-· -
JIR s 5 J/R 5 

--- ------
0.2 11 1 lJI I 

----- - . 

U/ 1 0.7 J/ I 
-

U/ 1 VI I --
Ul 1 U/ I 

U/ 10 -- -----
U/ 10 -------
U/ 10 

~ 
This table presents a summary of the validated analytical results for compounds detected in at least one private well samples collected in July 1996. Volatiles analysis was 
performed using the low concentration SOW, semivolatile and PCB analysis was performed using the routine concentration SOW. PCBs were not detected in any of chc s;unplcs. 

Analycical results are presented in units of ug/L 
LQ/DVQ;: Laboratory Qualifier I Data Validation Qualifier, as defined in the appropriale SOW_ 
RDL =reported detection limit. 

Foo!nots;:; 
1. Semi volatile and PCB analysis wa.'> not performed on samples PWOI-01 and PW0!-91 because the samples were lost during shipping. 
2. Titis well is nol used for drinking water. The residence has a public wacer supply . 

.- huxt 1 /4Cl 77/foc ~.rnlm:•/lowor-or 1/DATA.P\N 1 XLS/ JAH/JOh/ 

r>.f'}~J'If, 
l'a,:,· I 



Analytc CAS No. 

Table 13 
Inorganic Analytical Report 
Private Well Investigation 

American Chemical Services, Inc. 
Griffith, Indiana 

Al'D-GWPWOI-01 APD-GWPWOI-91 APD-GWPW02-0I ....... ~-----'--=-=-cr------- ----- ····· -·· .. ---- ---- ··----··--··--- -'----- ····-··- -------------=------- --
Total Dissolwd Total Dissolwd Total Dissolwd 

.. _71l]l96 __ ,--__ --- 711?196_ .. ~ ----- 7117/% 7/17196 7117196 ---- -- 7/171% 

~AI~WlUilU=· ~n~~~------l-'-74:.:2:.:..9-.::.90.:..-.::.5--t-- _ BIU 79.0 --t--B~~ 80.0 . B/lJ f---0~~~ ··-- r-U*/UJ 50.0 U/ _ 50.0 732 _ */J f 50.0 
!.!An:.::u:.::·mo=nyL.... ___ t744~0--:36-:-::0-t __ 

1 
__ U/ 2.0 _Q__ __ t-2.0 _____ ld' ___ 2.0 . U/ 2.0 U/ _ -~ ____ . I 11 I ::!.0 

Arsenic 7440-38-2 U/ 1.0 -· .. -~- - t- .!.:Q- ----- --U/ -- t- ~~- ---- t-_1}1 110.0.0 519.04 ~- !.:.2._ _ __!_.<~ Bl I, II(J.(.(JJ 

~ l.Q/DVQ RDL ugll. LQ/DVQ 1 RDL ug/L LQIDVQ ;·Rl)L- . -11£/1. ·1 LQIDVQ 1 RDL ug/1 LQ/DVQ RDL ~ i I.QIDVQ i RDI 

Harium 7440-39-3 _...::c_-+.....::..:..:..:_+----=-~--r--~ ___ 10.0 632 I 
~.!!_'!!_ _____ --+7c...:44.:.:0:....-4.:..:lc..·7:......t ____ 0.20 _!!I __ _Q~ _ _ Ill 1 0.::!0 
Cadmium 7440-43-9 0.20 ____ lll 0.20 \!/ I 

Calcium 7440-70-2 1000 90800 .. __ I 1000 ...Ji5200 I 
Chromium, '<?!"I 7440-47-3 10.0 lll I Jl 

~!____ ~:~:::: 14.5 -- ~~ ;~:~ .. ·:li tL l ~ -~~d :,i ;~ :_:____llt ~-M ---;-,--:: --~::";~t~-u 100 :.i 
Iron __ ~:~::~~:~ 3650 __ -f.~t --t-Ts-r-~n_Q. ~j r·. ~~f- ..l~~o--tl' 1~1 ! ~?f- r-}~?O _ __ ~~ 21~so 3850 ----~~-- ~~:{- 31<Jo ;~~ 
~urn 7439-95-4-- -4.0600- ----y~ ~- woo 433oo · _- _; -~ _: _tQ9Q. ...:!J6_o o_ 1 LIQQQ. 42ooo F---~~-- 10oo 753oo -~- i -- i_ooo· 74_4()0 , 1 

Mangan.:sc _ 7439-96-5 __ 4Q.5 ____ 1 ___ !Q_,Q_ -~)-~ _i t·IO.O_r-~·Q_ . _I_ l-!O.:Q __ '!_!-5_ _ _ I __ j.JQ._Q__ __ 1~~ ___ _ I_ t-lQQ.. J()() I 

Mercury__ 7439-97-6 __ __f -~(. -~- . . -+- _ll! __ 1' QJQ__ .. __ -~-- \JI _ i 0.20 __ _! . ~)~- _92Q_ '----- _ Ul _ j _()_,~Q __ 1 If/ 

0.20 

lOtH I 

10.0 
~0 II 

111.11 

2il () 

I.' 
101111 

\()_() 

0.211 

21111 :->~t·kel 7-40-02-0 _ : -~!_! __ 20.0 ~ Ul 20.0 ___ , lll ; 2Q.Q_ _____ r .!:!_!_ _ 20.0 51.0 I ~20.0 51 5 i I 

1~>~ass;um __ -_-_ _ 7440-09-7 2220 f _ Bi___ 100 -~BO j !!{ _ ~ 100_ -~~-~0 J ~ 100 __l?IQl·~- ! _.!QQ._ 72~QQ__ - --~ j_o·o-_ 74400 ' 1 

~cl~~~~-·--- - ~782-49-2 - --- - - U/. -t-2.0 .. -~ l 11- I 2jl__ ill!/ 2.0 - - U.!_~ 2.0 ---t- _!_II_ .J.O I' I J/ I 2 (I 
S1lver 7440-22-4_~ .. ___ ......J:!{_ ___ 10.0 __ . -~~JI .L!Q:9.1-·-- _VI l.Q,_Q__ _____ __1}1__ 10.0 _ U/ 10.0 10.5 1 , IIIII 

Sodiun~_ ~ _ 7440-23-5 19&00 .. _j_. 2000 t-2)200 _l __ j ~000 _ _18400 .. lll [ 2000 _27100 I _ __ 2000 l:WOOOO-___ _/_ -- -~QO·a· 1490000 i i I 2tJtiiJ 

f:::~.- i~BJ --~r ~ ~'~ -=t~ ~~0

~ -~::t -~ ;~~ =~=rt ~~-----.~ 2 ~1 i ~~, I;\:'; 

:oo 

,:t·lll(IJ /4077 /kn:htTlt.•m(...•/IOwE<r ncVPW~Mll XLS/ 

li\H/1 1l1/ 

'."/] '/l)!:) 

( P.1!'1' I 

l 



IAH/jut'd 
' ) i 1 1 ' ~ . ' ! ' 

Analyte CAS No. 

AJurmnum 7429-90-5 

Antimony 7440-36-0 

( 
Table 13 

Inorganic Analytical Report 
Private Well Investigation 

American Chemical Services, Inc. 
Griffith, Indian.'l 

( 

APD-GWPW04-0I _ _ ________ APD-GWPW03-!)_1 _________ f------------'-"=-=-_;;_-r--'-"--'-'-=------------
Total Dissolved Total Dissolved 

7/17/96 7/17/96 
t--u-ug/L-.,-:.;L~QI/D-'-V=-Q RDL ug/l LQIDVQ-,--RD-L-t--u-Jt&-..-"-'-'-'~-.----+---r'-~:.:...:;.-,_RDL 

7/17/96 7/17/96 
LQ/DVQ RDL u,;L LQ/DVQ 

BIU 70.0 166 8*/J MJ 72.0 *IUJ 50.0 50.0 
Ul 2.0 Ul lJI lJI ~ ~ 2.0 
Ul 1.0 Ul 
Ul 10.0 10.0 81 

Arsenic 7440-38-2 
7440-39-3 

1.0 
10.0 22.5 

~~:.-----t:-'~~'-t--::::--t-~ll/ ll/ 1.0 1.0 
25 81 81 I 0.0 10.0 Barium 

I Beryllium 7440-41-7 

Cadmium 7440-43-9 

Calcium 7440-70-2 

U/ 0.20 U/ Ul 0.20 Ul 
U/ 0.20 Ul Ul 0.20 lJI 

69800 1000 75600 I 1000 42600 I I 1000 44200 1000 
10.0 U/ 10.0 Ul 

Ul 50.0 Ul 
Ul 10.0 15.0 8/ 

Notes: 

This table presents tho: validated analytical results of private well sanl'les collected in July 19%. Metals :utalysis wa.~ 
perfonned using the routine concentration SOW. 

Analytical rcsuiL< are presented in units of ug!L. 

LQ/DVQ =Laboratory Qualifier I D:~ta V:1Jidation Qualifier, as defined in tho! appropriate SOW and Fum:tion < iuiddit~s. 
RDI. = rcport.<•d detection limit. 



Well Screen 
Well Depth in 

Identification Piezometers Lower Aquifer 

1 MW21 Upper 

2 MW22 Upper 
3 MW23 Uooer 
4 MW24 Upper 
5 MWIOC Uooer 
6 MW9 Upper 

7 MW29 Middle 
8 MW34 Lower 
9 MWlO(new) Upper 
10 MW30 Middle 
11 MW33 Lower 

Upper 12 MW8 
--'---::---~----- ----- ---

13 MW31 Middle 
--

Lower 14 MW32 
15 MW7 Upper 

Pl44 Middle 
MW36 Lower 

16 MW28 Uooer 
PZ42 Middle 
Pl43 Lower 

17 M4 Upper 
18 MW35 Lower 

19 New Well Upper 

Table 14 
Proposed Lower Aquifer Monitoring Plan 

American Chemical Service, Inc. 
Griffith, Indiana 

1996 
March July October 

Site Location 1st 3rd 4th 1st 
Side-gradient TQ m. 

Upgradient TAL/fO. Tn.. 
Downgradient TAL/fO. m. 
Downgradient TAL/fO. Tn.. 
Downgradient TAIJfO. m. 
Downgradient 

--- TAI./TO. m. 
west of site TAL/fa. m. --- -----

TAL/fa. m. 
Downgradient 

-- TAI./rO. m. 
north of site TAI.JTO. m. 

TAlJTO. m. 
Downgradicnt 

---- - TJ\l.ffO. Tll.. 
North TAL/fa. m. ··-- -----

TAL/TO. m. 
Site-gradient TO. m. ---- ... ----
east of site 

-
TAL/fa. 

Upgradient TAI.JfCL m. 
east of site 

Griffith Landfill TAllfO. Tll.. 
TAllfO. TIL 

NearPW02 TAllfCL Tll.. 
R~:-ig~Dtial QcokiD& Will!:[ W!:.llll 

PW01 -- TAL!fCL -- --------------- ------~--- --------- ------PW-A To be dt"termin.:_d ___ --------------- ;--------
TAL!fO. --

1997 
Quarter 

2nd 3rd 

TD.. TQ 

TD.. TAUrO. 
TD.. TAUrO. 
TD.. TAl.lfO. 
TD.. TAL/fO. 
TD.. TAL/fO. 
TD.. TAL/fO. 
TD.. TAllTO. 
TD.. TALIIU. 
Tll.. TAlJTO. 
Tll.. TAI.JTO. 
TD.. TAI.JTCL 
m. TAIJI'CL 
Tll.. TAl.lfO. 
1IL TQ. 

TD.. TAlll'U 

TD.. TALIIU. 
TIL TALIIU. 

Tll.. TALIIU. 

TQ. 
TQ. 

PW-B To be determined 
··---- TAI.JrO. - ~- TQ ----·-----· 

PW04 TAL!fCL 

~ 
TCL Target Compound List (VOCs, SVOCs, pesticides & PCBs) 
TAL Target Analyte List (Metals) 

~~~H 

Quarter 
4th lst 2nd 3rd I 

TD.. TIL \ 

m. Til. 
m. TIL 

m. Til. 
m. TIL 
TIL Til. ---

----- --
TIL TIL 
TIL Til. 

. -- --

\ 
1----- t---- -I TIL Til. 

~;, I Tll.. 
--

f- . ---
Til. 

Tll.. TIL 

l - --
--------

TIL ~II: __ --

-- --· ------

TIL - ___ 11!----
TIL Til. 

TIL Til. 

I Hl. -- --~----- --- -
TO. ----- ------- ------
TC1. r---- -----·~·- --·-

·m. Target Indicator List (benzene, chloroethane, ethylbenzcnc, toluene, xylene, chlorobenzcne, 1,2-dichloroethene, and 1,1-dichloroethane) 

I •• ,., >"\Tr.,.~·~,..,.~ .. ,\1 ............ /J.,.\1 AM()NPI r-.,J XI :c::: (_ 

4th 

--

- -

- -
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Well Screen Interval 
Nest Top Bottom 
MW7 595.9 590.9 
PZ44 578.4 573.4 

MW36 552.7 542.7 
MW8 598.2 593.2 
MW31 574.6 564.6 
MW32 547.3 537.3 
MW9 605.9 600.9 

MW29 585.9 575.9 
MW34 552.8 542.8 
MW10 603.0 598.0 
MW30 585.0 575.0 
MW33 556.0 546.0 
MW28 588.7 578.7 
PZ42 568.5 563.5 
PZ43 554.5 549.5 
M4 586.42 581.42 

MW35 551.8 541.8 

~ 
(-)=Downward Vertical Gradient 

Screen 
Midpoint 

593.4 
575.9 
547.7 
595.7 
569.6 
542.3 
603.4 
580.9 
547.8 
600.5 
580.0 
551.0 
583.7 
566.0 
552.0 
583.92 
546.8 

( 

Table 6 
Vertical Gradient Calculations 
Lower Aquifer Investigation 

American Chemical Service, Inc. 
Griffith, Indiana 

Separation Groundwater Elevation 
(feet) Up~ Middle Lower 

622.4 
18 622.37 
28 622.36 

621.98 
26 621.96 
27 621.98 

622.29 
23 622.26 
33 622.28 

621.86 
21 621.75 
29 621.77 

622.97 
18 622.95 
14 622.99 

NA 

622.46 

( +) = Upward Vertical Gradient 
Water Levels Collected by Montgomery Watson on March 15, 1996 
NA =Not Applicable. Water elevations for the City of Griffith Landlill well M-4 were not available. 

IU R\rjr1 Ml!G\dapiPMS 
J:\-1077\l~chn~moiA< 'SVG3.X!.S 

( 

Vertical Gradients In Lower Aquifer 
delta Upper/Middle Middle/Lower Upper II .ower 

-0.03 -0.002 
-O.ol -0.0004 -0.0009 

-0.02 -0.0008 
0.02 0.0007 O.O(XlO 

-0.03 -0.001 
0.02 0.0006 -0.0002 

-0.11 -0.005 
0.02 0.0007 -0.002 

-0.02 -0.001 
0.04 0.003 0.0006 

NA 



Table 8 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Gritlith, Indiana 

Remediation AI'D-GW-IUNSATE APU·GW-MW28 
Level ( ug/L) Total LQ/DVQ RDL Dissolved LQIDVQ RDL Total LQ/DVQ RDL Dissolved LQ/DV() 

Aluminum ___ _ _ _ ___ __ U/ ___ J).Q . ____ ___ __ U/ ~1Q_I---- . BIU 27.2 -------1-- ~~-
~timo!l..Y_____ _ ____ _ __ +----l!!_____ _ 2.0 __ lll .. ~ ___ U/ 2.0 U/ 
Arsenic ____ ______ _ ___ ___ +-____!_!!_ __ . 3.0 lll }.Q_ _ _________ U/ 3.0 ____ -· ___ lJI 
~a~!~m_ _ _ ________ _!li___ 1.0 lJE/ .J:Q_ _ 95.1 _ _!!/ __ r- _ __!J) __ I-- __ 9.~1 BE/ 

~rylliuif! ---- ------- __ .!:!/____ I.o w !' -j~_~- ____ _yuj_, ______ _!I:.._oo __ - w 
~~t!_mium ___ I---_!!!_ _ 1.0 lll _ lll 
s~~~-______ ·- _ _ ____ Rll, 121 ll/lJ : 228 -79400 -- -,----- ---- -iH.o .?2.?<!!J 1---

~~:~ium _________________________ c---Wt-: ~ ::~ -~:~ lr- -<Il:_~9-~ ~---=~-fu:~,--~-:1:_~0- --=-~--=~=~~l~:,-~,--
Copper - - --- .. ---- 14.0 B/ 1.0 Bill 

Iron ----- ==--~=---~ _ ----~-..!:!{___ _ ll.O ~ UE/ -- 8.0 - i84o--,-- :_sl>- r-- 'J"?'!Q _--li 

~::nesium -----~--=~--- 8~-7 BtU - -~ -~:~-~-- --=t---~~f-_ -_~rlf~_~;;;~~- ff_~~-- -~~-- ~x 

Page 1 of(, 

RDI. 

13.0 
2.0 
30 
1.0 
\0 

1.0 

~mesc 3.300-_27_5_,________ ~~ ___ ---t~- ---------.1·---~~--~-~-=··· ~:~ 119 ~/ ~:~ ___ _!_!_If---t~T---
Mercw-v -- ----f-- ------ U/ 1.0 ---t U/ -- f----- 1---- ---- -- -·------

Eg~ ~; 2~~ ~~~r·~r -~ '~i ,.. :~ 2~~ --"~~ ~~- ~~~ . 

~~~------~----------~- -Sodium _ __ __ U/ --!-- 36.0 Ul r---· 36.0 14100 I 36.0 14~Q2t----

Th ll' 2.4 - .2 U/ 3.0 lJI --- 3 0 Ul 3 0 l II . 

I ~.0 
1.0 
1.0 
1.0 
!UI 

1.0 
7.0 

1.0 
0.2 

2.5 
22.0 

2.0 
1.0 

36.0 
3.0 
1.0 
8.9 

~;~a~~:m n% -~:f ----- -_=-Bu~ __ - .. -rr-~- n% ~:~ ----- ·- 1!~, \ 

1. All results in ug/L. Dissolw<l results arc from field 0.45 um filtered sample aliltUot, Total results wen• not filtered. 

2. LQIDVQ = U1l:>oratol)' ()ualificr/Data Validation Qualifier Definitions: 

n nus flag is applied to a value greater than or Cl)llalto the instrument detection limit 01>1 ,), t>ut )t',;_, than the Practical ()uantitation Lnnit (PQL). 

(,·.g., used oy the EPA to indicat,•the n•.,ult., is 'hmckt>t<•d' hy tht• ICL and CRDI.. This laboratol)' quahfi<•r does not indicatL• blank contamination 

h>r innrgamc analyses.) 

E fntc•tf<•n•nces were <'IICountcr,•d during lill' lCP analysts. 
l' hulicatL'S analyt<' was analyud for, but wrL' not detcct<'d ah<W<' the Rt•po!kd lki<'clton Limtl (!{Ill.). If the l'll:•g ts in tht• DVQ position, the 

analytc w:L~ detect<'d in tlw blank m11l the n·sult has been qualified a.' undetected, with the RDL set at tltc smnplt• c:oncentration. 

KJRijlv/JAII 
J ~0}7\0\l?t>\METAI.S XI.S 
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( 



Remediation 
Level ( u2fL) 

Aluminum 
~j~ 
Arsenic 
Barium 
Beryllium 
Cadmium ___ r----------
Calcium ---r---------
Chromium 
Cobalt 
Copper 
Iron 
Lead 
MaJ:nesium 
Manganese 3,300-275 
MercW"Y 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Total LO/DVQ_ 
131 81 

U/ 
VI 

62.0 Bl 
VI 
VI ------

f--- 6~~ 
16.4 

f----~-
I 

( 

TableS 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Griffith, Indiana 

( 

APD-GW -MW29 
RDL Dissolved LQIDVQ RDL Total 
13.0 U/ 13.0 
2.0 3.4 8/ 2.0 
3.0 U/ 3.0 
1.0 69.7 BEl 1.0 181 ·----
!.0 Ul 1.0 ----- -- f-- -· 1.0 ---- Ul 1.0 ------ --~-~- r-- --- - ---18.0 75800 I 18.0 99100 -- ----~---- ---- -- -- --1.0 VI - - __ _l;Q_ 8.9 . ---------- -------- --· -- ------ ---1.0 Bl ______ 1.0_ Ul - ____ l:Q_ 1.4 ---------- ----------- '-· BIU 5.8 lJI 1.0 ------I 8.0 2390 3030 El 8.0 5980 --- r---- --/U 4.6 Ul 1.0 

33500 I 7.0 39500 I 7.0 51000 ---218.0 I 1.0 -~ -----~~- 1.0 223 --U/ 0.2 Ul 0.2 - ---- ---20.1 B/ 1.0 B/U 5.8 21.9 
7040 FJ 22.0 7760 El 

--r--
22.0 4980 

8/U 2.2 U/ 2.0 ---- ------!------- r- -- -Ul 1.0 U/ 1.0 ----- - ----~--- ------36.0 60200 50700 I I 36.0 __ 40900 -- .. - f---VI U/ 
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APD-GW-MW30 
LQ/DVQ RDL Dissolved LO/DVO RDL 

BIU 84.3 B/U 36.9 ----- -----VI 2.0 VI 2.0 - ---B/U 3.6 U/ 3.0 ---
81 1.0 162 BFJ 1.0 -- ----

l.o': VI 1.0 lll .. - -- ~ ;. . U/ 1.0 Ul l.o-:· ------ - ----·· I 18.0 92200 I I IK.O -------- -- --- j Bl 1.0 lll I 1.0 ----------Bl 1.0 1.0 Bl i 1.0 --------8/U l.l U/ 1.0 
I 8.0 ---3820 c---- ----

E/ lUI 
BIU 1.9 Ul 1.0 -- -- ----I 7.0 48400 I 7.0 --I 1.0 203 I 1.0 -- -. VI 0.2 U/ 0.2 
Bl 1.0 B/U 15.3 ----- ---BFJ 22.0 4910 BFJ __ 22.0 --. U/ 2.0 Bill 2.1 
U/ 1.0 lJI 1.0 -- ------ - -- ---I 36.0 39500 I j(,,()' - -------'---'--- ~---

U/ 3.0 Ul _H) 
3.~-Thallium 2.4 - .2 

-~ ------ --·-·-- -----·- --- c---------- ------U/ 1.0 U/ - ---U/ 1.0 
Vanadium 1.0 I9T ------- ------ -- ---::-BIU DIU -Zinc 9.5 B/U 

1. All results in ugiL. DiS80ivcd resulls are from field 0.45 um filtered salllple ali4uot, Total results wcrr.• not filtered. 
2. LQ/DVQ =Laboratory QualifieriData Validation Qualifier Definitions: 

8 lbis flag is applied to a value greater than or equal to the instrument dcte<.1ion limit (IDL), but less than the Practical Quantitation Limit (PQL). (e.g .• US<~I by the EPA to intlicatt> tb.· results is bracketed' by the ICJ. and CRDL. ·ntis laboratmy qualifi<'r dor.•s not indicatr.• blank contmnination 
for inorganic analy.o;es.) 
E 1 nterfcrcnccs were encountt'red during t11e ICP analysis. 
ll lnr.iKates analyte was ana.lyzcd for, but was not detcctl'r.l ahvvc the K~po11cd lktcction l.uwl (Kl>l.). II llir.· l' flag'·' 111 Ill<' DV() pmilton. lhl' ana.lyw w:1.~ dctet1cd in the blank and the result has been 4ualifir.•d as undr.·r~ct~tl. with the Kl>l. sr.•t attlir.• ,,:unpk concr.·ntrat1011 . 

IURIJiv/11\ll 
J \4071\007f>\MI'TAIS.X!.S 

1.0 lit ---------- --------
8.0 H/l.l 4.7 



TableS 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Griffith, Indiana 

APD-GW-MW31 Remediation 

Level ( Ul!./L) Total LQIDVO RDL Dissolved LQ/DVQ RDL Total 

8.6 
Potassium 22.0 3970 BEl 22.0 5560 

B/U 2.3 
Ul 1.0 

17700 I 36.0 55000 
VI 3.0 
Ul 1.0 

Zinc 8.2 B/U 8.6 

1. All rt>sults in ug/L. Dissolve!d results are from field 0.45 urn filtered sample aliquot, Total results wert• not filtered. 
2. LQ/DVQ = Laboratory Qualifier/Data Validation Qualifier Definitions: 

LQIDVQ 

I 
Ul 

B/U 
Bl 
Ul 
Ul 
I 

Bl 
VI 

B/U 
I 

B/U 
I 
I 

Ul 
B/ 
IE 
Ul 
Ul 
I 

Ul 
VI 

B/U 

8 ·ntis flag is applied to a value greatl!r than or equal to the instrument detection limit (IDL), butlcs--; than the l'racllcal Quantitation Lunil (PQI.). 
(t'._,;., ust•d hy the EPA to indicate the results is bmcketed' by the ICL and CRDL. This laboratory quahfier dtll'S not indicate blank contamination 
for inorganic analyses.) 
E Interten:nccs wen' encountered dunng tltc ICP analysis. 
u Indicates analyte was analyzed for, hut was not detected atmvr the Rt'(l<H1cd Dctrctwn Limat (Rill.). II lh<' llllag •~ an tilL' DV(..l positat>n. th,· 
analytc was deteL'ted in tll<' blank and the result has been qualified as unllt'tl'<'tcd. with the RDI. sd at the ~;ample conccntr;ataon. 

KJR/jlv/JAil 
I >J077\007r•\MFTAI.SXI.S 
·VllflJt, ( 
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APD·GW-MW32 
RDL Dissolved LQ/DVQ RDL 
13.0 B/U 37.3 ------
2.0 VI 2.0 -- --
3.7 VI 3.0 --- ------
1.0 54.2 BEJ 1.0 ---- --
l.O Ul 1.0 ----·--
1.0 lJ/ 1.0 -------

18.0 _____ 52~ I IH.O 
l.O lll 1.0 --------- -- ·----
1.0 lll 1.0 ---------- ----- --
3.4 

--------- c--- _lll 1.0 
8.0 BEIU j2.3 

--·- ------
2.1 VI 1.0 --------
7.0 25100 I 7.0 ----
1.0 212 I 1.0 -- -----
0.2 Ul 0.2 
1.0 B/U 

t-
3.7 -

22.0 6230 IE 22.0 
2.0 VI 2.0 
1.0 VI 1.0 

36.0 61600 I 36.0 
3.0 VI 3.0 --
1.0 VI 1.0 

-
16.0 B/U 7.7 



Remediation 

( 

TableS 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Griffith, Indiana 

APD-GW-MW32 DUP 

( 

Level ( ug/Ll Total LQIDVQ RDL Dissolved LQIDVQ RDL Total 
Aluminum 1909 I 13.0 BtU 51.1 
Antimonv Ul 2.0 2.2 B/ 2.0 
Arsenic BtU 3.8 Ul 3.0 -1.0 Barium 72.7 Bl 56.2 BEl 1.0 902 

U/ 1.0 U/ 
----Beryllium 1.0 .- -----

Cadmium Ul 1------.!.:Q· lll 1.0 1.4 ··- .. 

Calcium 56500 I 18.0 ___ .1.'!~ I 18.0 248000 1-------
Chromium 10.6 I _ __!;Q_ lJf 1.0 15.4 ... 

Cobalt U/ !.0 ----- lll 1.0 6.1 --f--·--- - ----·- -------· --
Cooper BtU 1.6 U/ 1.0 -
Iron 1880 I 8.0 15.5 BFJ 8.0 24600 ·- . 

BIU 1.5 U/ 1.0 Lead 
26800 I 7.0 26300 I 7.0 56900 Magnesium 

3,300-275 250 I 1.0 220 I 1.0 686 Manaanese 
Mercury U/ 0.2 U/ 0.2 
Nickel 9.7 Bl 1.0 BtU 2.8 48.2 
Potassium 6470 FJ 22.0 6660 El 22.0 13900 
Selenium B/U 2.1 VI 2.0 
Silver U/ 1.0 VI 1.0 
Sodium 63400 I 36.0 64700 I 36.0 188000 
Thallium 2.4- .2 Ul 3.0 Ul 3.0 3.8 
Vanadium Ul 1.0 Ul 1.0 1.8 
Zinc B/U 9.6 BIU 4.1 

1. AJI results in ug/L. Dissolved results are from field 0.45 um filtered s:unple aliquot, Total results Wt"rc not filtered. 
2. LQIDVQ = Laboralory Qualifier/Data Validation Qualifier Definitions: 

LQ/DVQ 

BtU 
Ul 

BtU 
I 

Ul -Bl 
I 
I 

Bl 
BtU 

I 
IU 
I 
I 

Ul 
I 
El 

BIU 
VI 
I 

Bl 
B/ 
IU 

B nus flag is applied to a value greater than or equallo rhe instrumenl detection limit (IDL), bulless than th..- Practical Quantitation Limit (PQL). (('.g., usrd by the EPA to indicate the results is 'bracketed' by the ICL and CRDL This laboratory qualifi..-r does not indicate blank contamination 
for inorganic analyses.) 
E Interferences were encountered during the ICP analysis. 
lJ lndicat..-s :uwlytt• was analyzed for. but was not detected above the Report..-d Detection Limit (RDI .). If t!Jt• U flag is in tilt' DVQ position, the 
analyte was detected in the blank and the result has been qualified ;1.- undt"tt'cted, with the RDI. set attht• samplt• concentration. 

RJIVjlv/JAll 
J \.1077\1)()71>\MI'TAI.SXI.S 
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APD-GW-MW33 
RDL Dissolved LQ/DVQ RDL 
165 BtU 44.0 -·· -· 2.0 U/ 2.0 .. 
4.5 BIU 4.1 -- -- -----
1.0 991 IE 1.0 -· --
1.0 w 1.0 -
1.0 1.3 . Bl 1.0 

·-·-- -~ 

18.0 259000 I litO 
1.0 lll 1.0 

·- - --- .. 
1.0 -~ -·- w ~~ .(~ 
4.6 lll 1.0 ... 

8.0 26300 E/ 8.0 ------ - --- - --·" .·-' 

3.7 lJI 1.0 ------- --- . 
7.0 60300 I 7.0 

··- ----~ 

1.0 711 r--!_ __ 1.0 
0.2 

. ---------
U/ 0.2 

1.0 32.7 Bl ' 1.0 
22.0 15500 El "'22.0 

3.3 B/U 2.8 
1.0 Ul 1.0 

36.0 203000:":' I 36.0 
3.0 Ul 3.0 
1.0 1.7 Bl 1.0 

----~-- .. -
34.2 BIU 18.4 



Table 8 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Griffith, Indiana 

APD-GW-MW34 APO-GW-MW35 Remediation 
Level ( ug/L) Total LO/DVO RDL Dissolved LO/DVQ RDL Total LO/DVQ RDL Dissolved LQ/DVQ 

Aluminum 
Antimony 

BIU 59.7 U/ ----=-:13:'-:.0:-t----t--.::B/U~-t--7.:..:5:.:.:.9~---+-~U!.-./ __ f----

-------r---2.1 B/ _ _1:Q_ r----- 2.7 B/ __ t-- --72=7.0-+----J---=U~/-+-_.....:2:.:.0~1--- 2.9 B/ 
Arsenic ,_____ _____ __ U/ 3.0 Ul _ _ ___ 3.0 U/ 3.0 U/ 
~~ium _______________ --1------151 B/ 1.0 __ 1---- _1~1--BFJ __________ !:0 54.2 B/ 1.0 _50:~ _ _1!~ 

~ryj!ium __ ----------~- U/ ---+~-+- ___ 
7 

_____ ,_7_00 ~-----~-~~~- ---1-- 1.0 _____ __J}/ 1.0 _______ !Jj __ _ 
Cadmium __ ______ _ _____ ~-~-- _______ . _ , _ _ _ _ __ _ _}.Q_'-· U/ 1.0 ____ U/ 
Calcium --1---- ___ ~ _____ !_ __ -~~~:<L _ _ __ ___ __ _ 

1 
__ I_8_:0_t---323Q<! ___ I__ 18.0 301~1----' _ 

~numiu_m__ _____ ----~>---l~L-- ___ _!_._~ 1.4 B/ -~ l_,_Q_ ___ 6.9 __ ~--+---_lQ_·I------ __ _!)!__ 
Cobalt ----~-------·· ____ 1.3 __ ~----t--- l.:<L.. l~J \ i.fL __ }d __ ~l- ____ l.:Q_ U/ I 
~.. -= -- - -~ --,~.,_®:::-~- t!- - ~,:: ~ -~ J~:-~ ~~6~ :~ H ~ --~cQ: Belp L 
f,1agnesi':l_!!!_ ___ l---:-~- ______ 46000 ___ ! __ t----l:Q_ _ _ _ _____ J 7.0 ___ _f]:200 7.0 __ 21~_22 ____ /__ 

~~ga_IJ~~--- }_.~00-_2_75 .f---J?.?I----'--- l.O _l~~ ___ !- I 1.:9+ ___ 8!~----'-- 1.0 -----&~-8_--~-----
~cn.:ury _ _ ___ H_ _ ______ --~-t-- _ 0.2 _ _ _____ Ul -~ 0:~ -1------- f---~-- 0.2 _ _ ___ _ lJI 

,f:::i:~ -- : =· ~···· _:_:,:__ 5810 ..•.• ~~-=c-- j!~· .· . 5240 ~··· ~f;:_ t 21 ~ +--_ ;p~~ 1_ '~i~ .. -- 7.0Q,_~-~~; .• 
Silver U! _ __!_2_ _ __ ._ _ Ul ·\' 1.0 ______ ____ l,!{__ l_._Q_ ll/ 
Stxlium __ }?~~--~ ______ ]Q,Q_ _ _ 25000 I .- _36.Q ___ 160QQf--__ _t ____ ---36.0 l5KOO 1 
}balliul_!l_-=:=_::: ----~~~---2_ _ ____ _ __ Ul _______ 3.0 _ II/ _ _ _ 3.0 U/ __ 3.0 U/ 

¥f~adi~~--- ____ l:l ___ :~- ---~!:~-- ~~~ -j ~~:~- --~--BhJ-- =----i:~ 5.2 B~J 

1. All results in ug/1.. Dissolved results an~ from field 0.45 urn filtered sample alitJUOt. Total wsulls were not hllt•rcd. 

2. LQmVQ =- Laboratory Qualificr!Oata Validation Qualifier Definitions: 

I\ Tltis !lag is applied to a value gn•atl'r than or equal to the instrument <k•tcction hmit (lDL). but lt'ss than the Practical Quautitation Lunit (I'QL). 

(t•.g., u.'t'd by the EPA tu indicate tht' resulls lS 'bracketed' by tlw ll'l. and CRI>l .. This laboratory <lUalifit•r do..•s not indtcatt' blank contaminalitHI 

for inorganic analyses.) 

E lnterfl'rt'nces wcrc en<.:<)Ut\lerc<l <Iuong th<' ICP analysis. 
u lndicall's analylt' Wlk' analyzed for, but was not detected abow tlw Kq>nOl'd lktcction Linut (RDL). If thc 11 !lag is in uw I>V() position, tht• 

analytc Wlk' <lctccted in the blank and tht• result h<k' been qualified as unMll~<·tcd. with the RDI. St't at lht• .,ampll' conccntmtion. 

RJJv,rv/J .'\II 
J \4077\ll07t>IMI'.TAI.S XLS 
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ROL 
13.0 
2.0 
3.0 
1.0 
1.0 
1.0 

18 () 
1.0 
1.0 
1..\ 
1-\.0 

1.0 
7.0 

1.0 
02 
7 .. '. 

22.0 
2.0 

1.0 
36.0 

_',_() 

l.O 

5.2 



RlRiJlv/JAH 
J ~07110076\."viETAI .S XI .S 
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( 

Remediation 
Level ( URIL) Total 

Aluminu~ 
Antimony 
Arsenic 
Barium ··-1--

140 

Table 8 

Summary of Metals Detections 
Lower Aquifer Investigation 

Amercian Chemical Service, Inc. 
Griffith, Indiana 

APD-GW·MW36 
LQ/DVQ RDL Dissolved 

.. BIU __ __ 55.L 
r----- --

U! 2.0 
U/ 3.0 
Bl 1.0 141 --
U! 1.0 -·--- ----

( 

LQIJWQ 

U/ 
U! 
U/ 

BE/ 
U! Beryllium --- r----- -----f----·. 

_ _l:IL.__ 1.0 U/ Cadmium --- -·----- ------- ·----- --
Calcium 70600 I ___ _!_l!.-P_ 72000 I ---- 1------- ---
Chromium ------1-____!!L ___ ___ l.:Q __ U/ ------
Cobalt 1.1 B/ 1.0 _ _!.l Bl -- -------- --------- ------ -- . ----- --. --
Copper lJI 1.0 U/ -----
Iron 2890 I 8.0 2830 FJ -
Lead U/ 1.0 U/ 
Magnesium 48100 I 7.0 48800 I ------f--. 
Manganese 3.300-275- ___ !~~ 1----'--,_ __ ..!:Q__ -··· __ _ill_ I -
Mercury Ul J--.. ___ 0.2. U/ -- ------ ·------- ---------··· --
Nickel f-- 12.3 B/ 1.0 BIU 
Potassium 6990 El 22:Q_ 6960 FJ ------'-- ------
Selenium ,__ __ -- Ul 2.0 ·---- U/ ------ --- -------- . -----· ----
Silver --· Ul __ _!.0_ U/ --- --------
Sodium 25900 I 36.0 26700 I ----- ·-
Thallium 2.4- .2 U/ 3.0 -- U/ ---- ----
Vanadium U/ 1.0 U/ 
Zinc 7.2 BIU 7.2 BIU 

RDL 

13.0 
2.0 
3.0 
1.0 
1.0 
1.0 

18.0 
1.0 
1.0 
1.0 
8.0 
1.0 
7.0 
1.0 
0.2 

12.5 
22.0 

2.0 
1.0 

36.0 
3.0 
1.0 
8.4 

1. All results in ug/L. Dissolved resuiiS are from field 0.45 um filtered sample aliquot, Total results were not filtered. 
2. LQ/DVQ = Laboratocy Qualifier/Data Validation Qualifier Definitions: 

B 111is flag is applied to a value greater than or equal to the instrument detection limit (IDL), but less than rb~ Practical Quantitation Limit (PQI.). 
(e.g., used by the EPA ro indicate I~ results is 1'mckl'led' hy the ICI. and CROI .. 'l11is laboratory qualifier dOl's not indicah.' blank cont:unin:1tion 
for inorganic analyses.) 
.. : Jntetferences were encountered during U1e ICP analysis. 
u Indicates analyte was analyzed for, hut wa.' not detected above the Repmkd lkl<'ction Limit (R[)L). If the U flag is in th<' DV(J pcmtion, thL• 
analyte was dete1."1t:'d in the blank and the result has been<jualified as umlctccll'd, wnh the RnL sN at U!L' sample concentr-,nion. 
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Table SA 

Manganese Distribution 
New Lower Aquifer Monitoring \Veils 

American Chemical Services, Inc. 
Griffith, Indiana 

Standard 
MW Total Dissolved Deviations 

Number Manganese Manganese from Average 
MW28 119 117 -0.50 
MW29 218 229 0.07 
MW30 223 203 -0.06 
MW31 122 117 -0.50 
MW32 219 212 -0.01 
MW33 686 711 2.56 
MW34 138 126 -0.46 --
MW35 87.8 65.8 -0.77 
MW36 145 151 -0.33 
Mean: 218 215 
S.D.: 183 194 

Notes: 
Inorganic analytical data is presented in Appendix I. 
S.D. =Standard Deviation 

J•I40n /techmemol!ower-aq/MG-SP RED.XLS/pjv/dap 



Comoound Remediation 

( ( 

Table 8B 
Summary of Groundwater Analytical Results 
Exceedences of Remediation Levels- SVOCs 

Lower Aquifer Investigation 
American Chemical Service, Inc. 

Griffith, Indiana 

Sample Desisznation 

Metals Level (ullll) MW28 MW29 MW30 MW31 MW32 MW32 Duo 

SVOCs 
Bis (2-ethyl hcx.vl)phthalate 5.8 nd 

Notes: 
Only compounds noted as having exceedenccs arc listed 
Exceedences are indicated with Bold print 
nd • compound not detected 

J:-t077\tcchmcmo\lower_aq\Table8B.ds 

PMS\ 

27 68 nd 30 32 

MW33 MW34 MW35 MW36 APIH iW-I~insatc 

nd nd 11 nd nd 



Table 9 
Summary of Groundwater Analytical Results 
Detected VOCs- Production Well Sampling 

Lower Aquifer Investigation 
American Chemical Service, Inc. 

Griffith, Indiana 

Remediation Sample ldentication Number 
Compound Levels (uiYL) IWI-01 

Acetone 2300- 192 14 

1.2-Dichlnwethene 330- 2X 3 J 

2-Butancme 24000- 2000 ll 

Trichlurm:thene 5 5 J 
1.1,2-Trichl,lroethane na 2 J 

Bromoform na 2 J 
4-methyl-2-pc:ntanonc MO- 5.\ 7 J 
TetrachlonlClhc:ne 5 !OJ 

1.1.2.2-Tetr.tchloroethane na 5 J 
Toluene na NO 

Ethyl ben:r.enc- wo- :n ND 

Xylene na ND 

Notes: 

Analytical resulls are presented in micrograms per liter (ugll) 

ND = Not Detected 

J = Estimated concentration 

IW!-91 

ND 

J J 

ND 

5 J 

ND 
ND 

ND 

10 

NIJ 

ND 

NIJ 

ND 

!W 1-01 = ACS production well number. sample event nnumber one. 

IW 1-91 = ACS production well number. duplicate sample. 

Excccdcnces of Remediation Objectives noted in Bold print 

J :~071 /0076N0( '1 IAT.XI.SII'MS 

IW2-0I IW3-0l 
ND NO 

ND NO 

ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND NIJ 
NO ND 

ND ND 

( 

IW4-0l IWfB-01 
NO ND 

NO ND 

ND NO 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

NO ND 

I J ND 
4 J ND 

13 ND 



Well 
Number* 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

Note: 

Table 11 
Field Identifie<l" Wells 

American Chemical Service, Inc. 
Griffith, Indiana 

Well Usage/Owner Well Location (Address) 

Residential Well 1007 Reder Road 

Residential Well 1009 Reder Road 

Residential Well 1029 Reder Road 

Residential Well 1033 Reder Road 

Industrial - M&R Truck Repair 1045 Reder Road 

Industrial Usage - Clean Cities 1010/1012 Reder Road 
Recycling 

Production Well- Weldco 1020 Reder Road 

Residential Well 938 Arbogast 

Production Well - Aeromet 739 South Arbogast 

Residential Well 1008 South Arbogast 

Residential Well 1014 South Arbogast 

Residential Well 1026 South Arbogast 

Residential Well 940 South Arbogast 

Residential Well 420Avenue H 

Residential Well 430Avenue H 

Production Well- ACS 420 South Colfax 

Production Well- ACS 420 South Colfax 

• Well numbers correspond with numbers noted on EDR "Well Search" map . 

J:\4077\iECHMEMO\UPPER-AQ\WELL_ID.DOC 
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2.5 MONITORING WELL SAMPLING 

To detennine the horizontal and vertical extent of contamination in the lower aquifer and 
confmn the results of the vertical profiling, new lower aquifer monitoring wells at the site 
were sampled on March 12 to 14, 1996 for VOCs, semi-volatile compounds, PCBs and 
metals (total and dissolved). Sampling was conducted in accordance with the approved 
March 1996 Groundwater Monitoring Well Sampling SOP for the Lower Aquifer 
Investigation with the following exception: 

• For dissolved metals analysis, the samples were not filtered using an in-line 
ftltering device connected to the discharge line of the sampling pump. The inside 
diameter of the line was too large to provide a sufficient seal to allow water to 
pass through the ftlter. Therefore, filtering was conducted by filling a one-liter 
polyethylene container with the water sample and using a peristaltic pump with an 
attached 0.45 micron in-line filter to pump water through the fllter. The sample 
was filtered immediately (within ten minutes) following collection. 

Monitoring well sampling forms are included as Appendix E. 

2.6 PRIVATE WELL IDENTIFICATION 

Although not included in the Scope of Work for the Lower Aquifer Investigation, a private 
well identification process was initiated in the vicinity (e.g. 2-mile radius) of the ACS site 
because of fmdings in the Upper Aquifer Investigation. The well search was intended to 
build on the well location data presented in the RI report and the Upper Aquifer Technical 
Memorandum. During the field investigation, the water well identification program was 
focused on homes and businesses located along South Colfax Avenue and Main Street in the 
vicinity of ACS, and along Reder Road, Arbogast Avenue, and Avenue H. Since the field 
investigation, the newest data base of water wells was obtained from the Indiana _____. 
Department of Natural Resources for the communities in a two-mile radius of the site. This 
new data base, along with the wells identified during the field investigation have been used 
to supplement the water well data base developed during the RI. 
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